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Foreword 

This  volume  is  the  second  of  a  series  of  three  into  which  the  1 957  edition  of 
NBS  Handbook  H28  is  divided. 

Part  I,  published  in  September  1957,  includes  standards  for  screw  threads 
which  are  commonly  applied  to  bolts,  screws,  nuts,  and  other  similar  fasteners. 
Such  threads  are  variously  designated  as  Unified,  American,  American  National, 
and  Unified  Miniature  threads. 

Part  III  is  in  process  of  development  and  will  include  standards  for  Acme, 
Stub-Acme,  Buttress,  and  miscellaneous  threads. 

With  the  e.xception  of  sections  IX  and  X,  and  appendix  5,  Handbook  H28 
(1944)  and  the  1950  Supplement  thereto,  are  superseded  by  Parts  I  and  II  of 
Handbook  H28  (1957)  and  the  Federal  Specifications  listed  in  appendix  6  of 
Part  I  of  H28  (1957). 

Archibald  T.  McPhersox,  Chairman, 
Interdepartmental  Screw  Thread  Committee. 


Reprinted  with  Corrections 
April  196a 

Pages  7,  19,  21,  22,  23,  24,  26,  27,  29,  31,  33,  34,  36,  76,  78,  79,  93,  103,  104,  105,  107, 
109,  110,  111,  and  116  of  this  reprint  contain  corrections  indicated  by  a  single  asterisk. 

The  following  are  some  of  the  major  changes:  On  page  19,  the  whole  paragraph  for  1. 
MANUFACTURING  TOLERANCE  ON  PRODUCT.— has  been  iwlaced.  Also,  on  this 
page  footnote  "b”  has  been  added  to  Table  VIII.  1.  On  page  21,  Table  VIII. 3  has  been 
rei^sced.  On  page  22,  footnote  “d"  for  Table  VIII. 4  has  been  added.  On  page  2^  foot¬ 
note  “d"  for  Table  Vlll.5  ha«  been  added.  On  page  24,  footnote  “c”  for  Table  VIII.6  has 
been  added.  On  page  27  in  Table  VIII.  10,  columns  10  and  11  have  been  replaced.  On 
page  29,  the  first  paragraph  of  the  column,  last  three  lines  of  this  paragraph  have  been 
revised.  On  parc  y8,  m  the  second  column,  the  “safety  device  threads’^  designation  has 
been  changed.  On  page  79,  in  Table  IX.7,  columns  8,  0,  and  10,  have  been  deleted.  On 
page  110,  in  the  first  column,  heading  9  and  the  paragraph  for  this  heading  have  been  revised. 
On  page  116,  in  the  first  column,  the  first  part  of  paragraph  4  has  been  revised,  including  a 
footnote  to  be  added  as  “14.” 
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SECTION  VII.  AMERICAN  STANDARD 

PIPE  THREADS  (EXCEPT  DRYSEAL  AND 

HOSE  COUPLING  TYPES)  ‘ 

1.  INTRODUCTION 

The  American  Standard  for  Pipe  Threads, 
originally  known  as  the  Briggs  Standard,  was 
formulated  by  \Ir.  Robert  Briggs.  For  several 
years  around  1862  Mr.  Briggs  was  superintendent 
of  the  Pascal  Iron  Works  of  Morris,  Tasker  &  C’o.. 
Philadelphia,  Pa.,  and  later  engineering  editor  of 
the  Journal  of  the  Franklin  Institute.  After  his 
death  on  July  24,  1882,  a  paper  by  Mr.  Briggs  con¬ 
taining  detailed  information  regarding  American 
pipe  and  pipe  thread  practice,  as  developed  by  him 
when  superintendent  of  the  Pascal  Iron  Works, 
was  read  before  the  Institution  of  Civil  E^ineers 
of  Great  Britain.  This  is  recorded  in  the  Mcerpt 
Minutes,  volume  LXXI,  Session  1882-83,  part  I, 
of  that  ^ciety. 

It  is  of  interest  to  note  that  the  nominal  sizes 
(diameters)  of  pipe  10  inches  and  under,  and  the 
pitches  of  the  thread  were  for  the  most  part 
established  between  1820  and  1840. 

By  publishing  his  data,  based  on  years  of  prac¬ 
tice,  Air.  Briggs  was  the  means  of  establishing 
definite  detail  dimensions.  The  Briggs  formula 
did  not  provide  for  the  internal  threads  or  gaging 
requirements  for  making  taper  threaded  joints. 
It  established  only  the  external  thread  on  pipe, 
with  no  tolerance. 

In  1886  the  large  majority  of  American  manu¬ 
facturers  threaded  pipe  to  practically  the  Briggs 
Standard,  and  acting  jointly  with  The  American 
.Society  of  Mechanical  Engineers  they  adopted 
it  as  a  standard  practice  that  year,  and  master 
plug  and  ring  gages  were  made. 

Later,  at  various  conferences,  representatives 
of  the  manufacturers  and  the  ASME  established 
additional  sizes,  certain  details  of  gaging,  toler¬ 
ances,  special  applications  of  the  standard  and,  in 
addition,  tabulated  the  formulas  and  dimensions 
more  completely  than  was  done  by  Mr.  Briggs. 

Until  the  manufacturers  adopted  the  Briggs 
thread  in  1886,  it  seems  that  each  manufacturer 
of  necessity  threaded  his  pipe  and  fittings  accord¬ 
ing  to  his  best  judgment.  After  1886  there  was 
some  attempt  to  work  toward  better  interchange- 
ability.  However,  the  need  for  a  better  gaging 
practice  resulted  in  the  adoption  of  the  thin  ring 
gage  and  the  truncation  of  the  plug  and  ring  gages 

'  This  section  Is  siibstantlallv  In  agreement  with  the  present  isstie  of  ASA 
B2.1,  " American  Standard  Pipe  Threads  (Except  Dryseal),”  which  is 
published  by  the  ASME,  29  West  39th  Street,  N'ew  York  18,  X.Y.  The  latest 
revision  should  be  consulted  when  referring  to  this  ASA  standard. 


to  gage  the  flanks  of  the  thread.  This  practice  of 
threading  fittings  and  couplings  whicli  provide 
threads  to  make  up  joints  witli  a  wrench  was 
standardized  about  1913. 

In  1913  a  Uommittee  on  the  Standardization 
of  Pipe  Threads  was  organized  for  the  purpose  of 
reediting  and  expanding  the  Bri^  Standard. 
The  American  Gas  Association  and  The  American 
Society  of  Mechanical  Engineers  served  as  joint 
sponsors.  After  6  years  of  work  this  committee 
completed  the  revised  standard  for  taper  pipe 
threads,  which  was  published  in  the  ASME  Trans¬ 
actions  of  1919.  During  this  period  the  thin  ring 
gage  was  established,  and  the  crests  of  the  thread 
plug  and  ring  gages  were  truncated .  This  standard 
was  adopted  by,  and  appeared  in  the  various  re¬ 
ports  of  the  National  Screw  Thread  (''ommission. 

In  the  years  that  followed,  the  need  for  a 
further  revision  of  this  American  Standard  be¬ 
came  evident,  as  well  as  the  necessity  of  adding 
to  it  the  recent  developments  in  pipe  threading 
practice.  Accordingly,  the  Sectional  Committee 
on  the  Standardization  of  Pipe  Threads,  B2,  was 
organized  in  1927  under  the  joint  sponsorship 
of  the  AGA  and  the  ASME.  The  specifications 
in  this  section  are  in  agreement  with  the  current 
standard  developed  by  that  committee. 

Substantially  the  same  standard  for  taper  pipe 
threads,  but  with  various  additional  refinements 
in  gaging,  is  issued  as  Military  Specification 
MIL-P-7105. 

1.  Types  of  Pipe  Threads. — The  various 
types  of  pipe  threads  included  in  this  section 
have  right-hand  threads  unless  otherwise  specified. 

(а)  Pipe  threads. — The  following  types  of  pipe 
threads  are  included  in  this  section;  ^ 

NPT — American  Standard  taper  pipe 
threads  for  general  use.  (p.  2.) 
NPSC — American  Standard  straight  pipe 
threads  in  pipe  couplings,  (p.  7.) 
NPTR — American  Standard  taper  pipe 
threads  for  railing  joints,  (p.  7.) 
NPSM — American  Standard  straight  pipe 
threads  for  free-fitting  mechanical 
joints  for  fixtures,  (p.  9.)  * 

NPSL — American  Standard  stra'ght  pipe 
threads  for  loose-fitting  mechan¬ 
ical  joints  with  locknuts,  (p.  9.) 

(б)  UNS  threads  for  use  on  thin-wa'd  tubing. — 
Data  are  included  in  this  section  on  p.  1 1  on 


•  Dryseal  pipe  threads  are  included  in  section  VUI,  p.  18.  .American 
.National  straleht  pipe  threads  for  loose-nttiny  mechanical -joints  for  hose 
couplings,  NPSH,  are  Included  in  .section  X.  |>  91. 
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UNS  straight  threads  of  the  27-tl»read  series  in 
sizes  to  1  in.  for  use  on  thin-wall  tubing. 

2.  Thread  Desionations. — The  letters  in  the 
thread  designation  symbols  have  the  following 
signihcanoe: 

N  =  American  (National)**  Standard 

P=Pipe 

T= Taper 

S= Straight;  also  Special 
C= Coupling 
M  =  Mechanical 
L=  Locknut 
R  =  Railing  fittings 
U= Unified 

For  left-hand  threads,  add  “-LH”  to  the  designa¬ 
tion  for  the  corresponding  right-hand  thread. 

3.  Appendix. — ^Appendix  7  contains  the  fol¬ 
lowing  additional  information  on  the  pipe  threads 
covered  by  this  section: 

Definitions  and  letter  symbols. 

Suggested  twist  drill  diameters  for  drilled  hole 
sizes  for  the  pipe  threads  shown  in  section  VII. 

Pitch  diameters  of  taper  pipe  threads  shown  in 
their  relation  to  Ei,  basic  pitch  diameter. 

Threading  of  pipe,  for  American  Standard 
threaded  steel  flanges. 

Taper  and  straight  threads  for  rigid  steel  con¬ 
duit  and  fittings. 

Internal  straight  pipe  threads  in  finished  drums 
and  external  threads  on  plugs. 

2.  AMERICAN  STANDARD  PIPE  THREAD  FORM 

The  form  of  thread  profile  specified  in  this 
section  shall  be  known  as  the  “American  Standard 
Pipe  Thread  Form.”  There  are  shown  in  figure 
VII.  1  the  relations  as  specified  herein  for  form 
of  thread  and  general  notation. 

1.  Angle  of  Thread. — The  angle  between  the 
sides  of  the  thread  is  60°  when  measured  in  an 
axial  plane.  The  line  bisecting  this  angle  is 
perpendicular  to  the  axis. 

2.  Truncation  and  Thread  .Height. — The 
height  of  the  sharp  V  thread,  H,  is 

H=0.866025p=0.866025/o 

where 

p= pitch  of  thread 
n= threads  per  inch. 

The  basic  maximum  depth  of  the  truncated 
thread,  h  (see  fig.  VII.  1),  is  based  on  factors 
entering  into  the  manufacture  of  cutting  tools 
and  the  making  of  tight  joints. 

/i=0.8002)=0.800/ri 

The  crest  and  root  of  pipe  threads  are  trun¬ 
cated  ®  a  minimum  of  0.033/j. 


*•  The  N  Is  derived  from  earlier  nomenclature  that  Included  the  word 
■■National.” 

>  The  crests  and  roots  of  the  external  and  internal  threads  may  be  truncated 
either  parallel  to  the  pitch  line  or  parallel  to  the  axis. 


The  maximum  depth  of  truncation  for  the  crest 
and  root  of  these  pipe  threads  will  be  found  in 
table  VII.  1. 

The  sketch  at  the  head  of  table  VII. 2,  giving  a 
sectional  view  of  this  standard  thread  form,  repre¬ 
sents  the  truncated  thread  form  by  a  straight 
line.  .However,  when  closely  examined,  the  crests 
and  roots  of  commercially  manufactured  pipe 
threads  appear  slightly  rounded  and  it  is  intended 
that  the  pipe  threads  of  product  shall  be  acceptable 
when  crest  and  root  of  the  tools  or  chasers  lie 
within  the  limits  set  up  in  table  VI  1.1. 

3.  SPECIFICATIONS  FOR  TAPER  PIPE  THREADS 
FOR  GENERAL  USE,  NPT 

Threads  made  in  accordance  with  these  speci¬ 
fications  consist  of  an  externa!  taper  and  an 
internal  taper  thread,  to  form  the  normal  type  of 
joint  having  general  application  on  pipe  and 
fittings.  See  figure  VI  1.2. 

1.  Thread  Designation  and  Notation. — 
American  Standard  taper  pipe  threads  are  desig¬ 
nated  by  specif\nng  in  sequence  the  nominal  size, 
number  of  threads  per  inch,  and  the  symbols  for 
thread  series  and  form  as  shown  in  the  following 
example  ; 

3/8— 18NPT 

Standard  notation  applicable  to  American  Stand¬ 
ard  taper  pipe  threads  is  shown  in  figure  VII. 3. 

2.  Form  of  Thread. — The  form  of  thread  of 
American  Standard  taper  pipe  threads  is  as 
specified  in  pars.  1  and  2,  above. 

3.  Taper  of  Thread. — Tlie  taper  of  the  thread 
is  1  in  16  or  0.75  in. /ft.  measured  on  the  diameter 
and  along  the  axis. 

4.  Diameter  of  Thread. — The  basic  pitch 
diameters  of  the.  taper  thread  arc  determined  by 
the  following  formulas  *  based  on  the  outside 
diameter  of  the  pipe  and  the  pitch  of  the  thread: 

fi'„=Z?-(0.05D+l.l)  l/«  =  D-(0.05D-t- 
l.l)p 

£’,  =  £'o-l-0.0625Z, 

where 

D= outside  diameter  of  pipe, 

£'o==  pitch  diameter  of  thread  at  end  of  pipe, 
£■1  =  pitch  diameter  of  thread  at  the  gaging 
notch  or  large  end  of  internal  thread, 
Li  =  normal  engagement  by  iiand  between 
external  and  internal  threads, 
n  =  threads  per  inch. 

5.  Length  of  Thre.xd. — The  basic  length  of 
the  effective  external  taper  thread,  L^,  is  deter¬ 
mined  by  the  follow  ing  formula  based  on  the  out¬ 
side  diameter  of  the  pipe  and  the  pitcli  of  the 
thread : 


*  Fortho  1^-27  and  1/4  18  sires.  approx. =» />—(0.05/)+0.827)p. 
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-EXTERNAL  THREAD 


INTERNAL  THREAD 


NOT  TO  SCALE 

Figure  V'II.I. —  Ra sir  form  of  American  Slan'innl  toper  pipe  thread 


Notation 


;/=-0.86fl025p»  height  of  60°  sharp  f  thread 
A -0.800000p  =  height  of  thread  on  product 
l)=I/n=pitch  (measured  parallel  to  axis) 
n  -  number  of  threads  per  Inch 
A -depth  of  truncation  at  crest 
fr-deiith  of  truncation  at  root 
F,- width  of  flat  at  crest 
width  of  flat  at  root 


Nori-For  a  symmetrical  straight  screw  thread.  //-coto/2n.  For  a  symmetrical  taiwr  screw  thread,  ff-  (cola-tantfl 
tor  an  American  Standard  taper  pipe  thread  Is  //-0.8(»7«p  as  against  ll^O.mcmp.  the  value  given  above  hor  an  «  '  ^  '■ 

standard  taper  pipe  thread  pitch,  the  corresponding  values  of  // are  0.108218  in.  and  (I.I082M  In.  rcsiiectively,  the  dilTcrenci'  being  o.oiHi(«5ii). 
being  too  small  to%e  signilirant,  the  value  of  //=0.866025p  continues  to  lie  In  use  tor  threads  of  ill  m.  or  less  taper  per  foot  on  the  diami  ti  r. 


tantfl  tana)/2».  so  that  the  exact  value 
in  8-i>ilch  thread,  which  is  the  coar.sixst 
ence  being O.OIHglSfi  in.  This  ditterence 


I,j=(0.80/>+6.S)l/«=(0.8()/?-f  6.8)/^ 

where 

/>= outside  diameter  of  pipe, 

«  =  threads  per  inch. 

This  formula  determines  directly  the  leiiKt'i  of 
effective  thread  which  includes  two  usahle  threads 
slightly  imperfect  at  the  crest. 

6.  SInc.xokmkxt  .Bktwkkx  P^.vtkunal  .xxd  Ix- 
TERN.ii.  T.\per  Thre.\ds,-  T1u>  normal  length  of 
engagement  between  external  and  internal  taper 
threads  w  hen  screwed  togetlier  handtight  is  shown 
in  column  6,  table  Vn.2.  This  length  is  controlled 
by  the  construction  and  use  of  the  gages.  It  is 


recognized  that  in  special  applications,  such  as 
flanges  for  high  pressure  work,  longer  thread 
engagement  is  used,  in  which  case  the  pitch 
•liameter  (dimension  /t,’,  in  figure  over  table  VH.2) 
is  maintained  an<I  the  pitch  diameter  at  the  end 
of  pipe  is  proportionately  smaller. 

7.  B.xsic  DiMKXsioxs.  The  basic  dimensions 
of  taper  pipe  threads,  dcuived  from  the  above* 
specifications,  arc  given  in  table  VI  1.2. 

8.  MAxrF.vcTruixc  Toi.khaxck  ox  Prod- 
rcT.  The  maximum  allowable  variation  in  tin* 
commercial  product  is  1  turn  of  the  inspection 
(working)  gage  large  or  small  from  tht*  basic 
dimensions  (see  pars.  4  and  T),  p.  14). 


Tabi.e  Limits  on  rrest  and  root  Ininrnlion  of  Amr>irnti  Slan'Iard  extfrnnl  and  inirnial  taper  pipe  threads.  \  PT  " 


INTERNAL  THREAD 


Height  of  Height " 

of  thread,  a! 

Truncation,  f 

Knuivalent  wiilth  of  flat.  /' 

Threads  per  inch, 

H ,  sharp  V  : 

thread,  II \ 

1  1 

Mii.x 

1  Min  ' 

Minimum 

1  Maximum 

Tolerann* 

Minimum 

Maximum 

Tolerance 

1 

2 

3 

4 

.5 

6 

L  ^  .L 

H 

9 

10 

II 

12  13 

14 

■  in.  \ 

in. 

:  in. 

formula 

in. 

^  ! 

1  formula  i 

in. 

in. 

formnln 

in. 

formula  in. 

in. 

27. 

'  0.032CW  1 

0.02«63 

1  0. 024% 

0. 033() 

0.0012 

0. 0%p  i 

0.(X)3C> 

1  0.0024 

0. 03Hp 

0.0014 

0.  nip  0.0041 

0.  %27 

18  . 

-.1  .04811  1 

. 04444 

.03833  : 

.  033/)  1 

.0018 

j  .088p  ! 

.0049 

.(K)3I 

.  038/) 

.0021 

.102/)  .00.57 

.  0036 

14  - 

.06186  ! 

.05714 

.05071  1 

.033/)  , 

.0024 

.  078p 

.0056 

.  0032 

.  03Sp 

. IK)27 

.090/)  .0064 

0037 

lUi . 

.  o'.Mi  ! 

.  (m957 

.06261  ! 

.033/) 

.0029 

.073/)  ! 

.  006,3 

.0034 

.t)38p 

.  (H133 

.084/)  .(H)73 

.0040 

8 . 

.  10825  i 

.  mm 

. 09275  . 

.033p  ' 

.otm 

.  062p 

.0078 

.  \mi 

.  038/) 

.  0048 

.072/)  .0090 

.  0042 

•  The  basic  dimensions  of  the  American  Stainlard  Ijiimt  pipe  thread  are 
given  in  inches  to  four  anti  five  decimal  places.  While  this  implies  a  greater 
depn'e  of  precision  than  is  ordinarily  attained,  these  diiuensums  an*  so  ex¬ 
press’d  for  the  purpose  of  eiiminatinp  errors  in  compulations.  The  limits 
sp<‘cified  in  this  table  are  intended  to  serve  jis  a  guide  for  establishing  limlls 
of  the  thread  elements  of  taps,  dies,  and  thread  chasc'rs.  The.se  limits  may 
be  retjuired  on  product. 


Dimensions  of  gages,  sucli  as  pltiin  taper  plug  :inti  ring  gages,  whicli  de- 
|Nmd  on  niaxiinum  and  mininium  truncations,  columns  T)  to  h,  inclusive, 
shall  Im‘  deterfnined  by  applying  the  thre.\d  Iteights  in  eohnntts  and  4 
to  the  basic  pitch  diameter.  /*’n  or  [’Jx-  Step  values  of  tolerance  notches  an' 
li»  times  (col.  .'I— col.  4),  rather  than  'i'2  limes  (col.  in. 
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9.  Tolerances  on  Thread  Elements. — The 
permissible  variations  in  thread  elements  on  steel 
products  and  all  pipe  made  of  steel,  wrought  iron, 
or  brass,  exclusive  of  butt-weld  pipe,  are  given  in 
table  VII. 3.  This  table  is  a  guide  for  establishing 
limits  of  the  thrt'ad  elements  of  taps,  dies,  and 
thread  cliasers.  These  limits  may  he  required  on 
product  threads. 

On  pipe  fittings  and  valves  (not  steel)  for  steam 
pressiires  300  lbs.  and  below,  it  is  intended  that 


plug  and  ring  gage  practice,  as  set  up  in  this  stand¬ 
ard,  will  provide  for  a  satisfactory  check  of  accumu¬ 
lated  variations  of  taper,  lead,  and  angle  in  such 
product.  Therefore,  no  tolerances  on  thread 
elements  have  been  established  for  this  class. 

For  service  conditions,  w  here  more  c.xact  check 
is  required,  procedures  have  been  (h'veloped  by 
imhjstry  to  supplement  the  regulation  plug  and 
ring  gage  method  of  gaging. 


Tabi.f.  VIT.2.  -Hasir  dimensions  of  Ameriran  S-landard  taper  pipe  threads,  \f^T  “ 


(Imperfect 

Threads 

^  Due  to  Chamfer 
^  on  Die) 

K -Taper  of  Thread 
t  m  16  Measured 
on  Diameter 


Outside 

Pitch  diam- 

Handtight  engagement 

ElTpciiv'o  thread,  external 

diameter 

Threads 

Pitch  of 

eter  at  be- 

■Vominal  pipe  site 

of  pipe, 

(KT  inch, 

thread,  p 

ginning  of 

n 

II 

external 

I^eneth,’^  Li 

Diameter,' 

Leneili,'^  I.z 

Diameter, 

thread,  Ko 

K, 

Ks 

1 

2 

3 

4 

5 

6 

' 

8 

9 

10 

11 

i/I. 

in. 

in. 

. 

rn. 

in. 

thdt 

. 

in. 

in. 

tMx 

in. 

M«  . 

0.3125 

27 

0.03704 

0.27118 

0. 160 

1 32 

0. 28118 

0.  2611 

7. 05 

0.  28750 

. 

.405 

27 

.03704 

.36351 

.1615 

4.36 

.37360 

.2639 

7.12 

.38000 

M  . - .  . 

.540 

18 

.05556 

.47739 

.2278 

4. 10 

.49163 

.4018 

7.23 

.50250 

H  . .  .  .  . . . 

.675 

18 

.05556 

.61201 

.240 

4.32 

.62701 

.4078 

7.34 

.63750 

H .  . . 

.840 

14 

.07143 

,75843 

.320 

4.48 

.77843 

.5337 

7.  47 

. 79179 

W  .  .  .  . 

1.050 

14 

.07143 

.96768 

.339 

4.  75 

.98887 

.5457 

7.64 

1.00179 

1  . . 

1.315 

lUa 

.08696 

1.21363 

.400 

4.60 

1.23863 

.6828 

7.85 

1.25636 

IM .  . 

1.660 

lUa 

.08696 

l.  55713 

.420 

4.83 

1.58338 

.7068 

8. 13 

1.60136 

.  . . 

1.900 

llh 

.08696 

1.79609 

.420 

4.83 

1,82234 

.7235 

8. 32 

1.84130 

2 .  . 

2.375 

Ilk- 

.08696 

2.26902 

.436 

5.01 

2,29627 

.  7565 

8.  70 

2.31630 

2<,i . .  . . . 

2.875 

8 

.12500 

2. 71953 

.682 

5.  46 

2.  76216 

1. 1375 

9. 10 

2.  79062 

3  . 

3.  .WO 

8 

.12500 

3.34062 

.  766 

6. 13 

3.38850 

1.2000 

9. 60 

3.  41.562 

3M . .  .  . 

4.000 

8 

.  12500 

3. 83750 

.821 

6,57 

3.88881 

1.2500 

10. 00 

3.91562 

4  . . .  .  . 

4.500 

8 

.12500 

4. 33438 

.844 

6.75 

4.38712 

1.3000 

10.40 

4.41.562 

5 . 

5.563 

8 

.12.W0 

5.39073 

.937 

7.50 

5. 44929 

1.4063 

11.25 

5.  47862 

fi . .  .  . 

6.625 

8 

.12500 

6.44609 

.9,58 

7.66 

6.  50,597 

1..5125 

12.  10 

6.  54062 

8 . 

8.625 

8 

.  12^500 

8.43359 

1.063 

8.50 

8.50003 

1.  7125 

13.  70 

8.  54062 

10  ..  - . . 

10. 750 

8 

. 12500 

10. 54531 

1.210 

9.68 

10. 62094 

1.9250 

1.5.  40 

10.  (>6,562 

12 . 

12.750 

8 

.12500 

12.53281 

1.360 

10.88 

i2. 61781 

2. 12.'i0 

17.00 

12. 66.562 

14  OI) . 

14.000 

8 

.12500 

13. 77500 

1..W2 

12,50 

13.87262 

2.  2.500 

18. 90 

13.91562 

16  Of)  . . . 

16.000 

8 

. 12500 

KS.  76250 

1.812 

14.50 

15.  87575 

2.4500 

19.  60 

15.  91562 

18  01)  . . . 

18.000 

8 

.12500 

17. 75000 

2.000 

16.00 

17.87500 

2.6500 

21.20 

17.91562 

20  01)  . 

20.000 

8 

.12500 

19.  73750 

2. 125 

17.00 

19.87031 

2.8500 

22.  80 

19.  91562 

240U  . .  . 

24.000 

« 

.12500 

23.  71250 

2. 375 

19.00 

23.86094 

3.  2500 

2f>.  (H) 

•23.91.562 

”  Thy  basic  dimensions  of  the  American  Standard  taper  pipe  thread  ire 
([Iven  in  inches  to  four  or  five  decimal  places.  W'hlle  this  implies  a  ureater 
degree  of  precision  than  is  ordinarily  attained,  these  dimensions  are  the  basis 
of  gage  dimensions  and  arc  so  espressed  for  the  purpose  of  eliminating  errors 
in  computations. 


*  .Also  length  of  thin  ring  gage  and  length  from  gaging  notch  to  small  eml 
of  plug  gage, 

«  Also  pitch  diameter  at  gsiging  notch  (handtight  planei. 

■<  Also  length  of  plug  gage. 


Tabi.k  \'I1. 2.  - Hasir  dimensions  of  Anieriran  Standard  taper  pipe  threads,  .\PT  •  Coiitin  iifl 


Nomitukl  pipe  size 

Wrench  makeup  length  (or 
internal  thread 

Vanish  threads,  1' 

Over-all 

length 

external 

thread, 

L, 

1  Nominal  jterfect  ' 
external  threads  | 

[Height  of 

Increase 
in  diam¬ 
eter  per 
thread, 

0  0625/b 

Basic  > 
minor  di¬ 
ameter  at 
small  end 
of  pipe,  Ki 

1  Length,  Lj 

Diameter, 

E, 

Length. 

U 

Diameter, 

Kt 

thread. h 

1 

12 

13 

14 

15 

16 

J7 

1 

18 

19 

20 

21 

22 

(r. 

in. 

tkdt 

iri. 

in. 

1 

1  th*U 

in. 

1  in. 

in. 

t/J.  ^ 

in. 

{  in. 

Ms .  . 

0. 1111 

3 

U.  26424 

0.1286 

3.47 

0.3896 

0. 1870 

0.28287 

0.02963 

0.00231 

0.  2416 

M . 

.1111 

3 

.36666 

.1286 

1  3.47 

.3924 

.  1896 

.37537 

.02063 

.00231 

.3339 

W .  .  . 

.1667 

3 

.46607 

.1928 

3.47 

.5946 

.2007 

.49556 

.04444 

.00347 

,  .4329 

H .  .  . 

.1667 

3 

.60160 

.1928 

3.47 

.6006 

.2967 

.63056 

.04444 

.00347 

.5676 

M  . .  .  . 

.2143 

3 

.74604 

.2478 

3.47 

.7815 

.3909 

.78286 

.05714 

.00446 

.7013 

« . . 

.2143 

3 

.96429 

.2478 

3.47 

.7035 

.4029 

.99286 

.05714 

.00446 

.  9105 

1 . 

.2609 

3 

1.19733 

.3017 

3.47 

.9846 

.5089 

1.24543 

.06957 

.00543 

1.1441 

Ill . . 

.2600 

3 

1.64063 

.3017 

3.47 

1.0085 

.6329 

1.59043 

.06967 

.00543 

1.4876 

114 .  . 

.2609 

3 

1.77978 

.3017 

3.47 

1.0262 

.5496 

1.83043 

.06057 

.00543 

1.7265 

2 .  . 

.2600 

3 

2.26272 

.3017 

3.47 

1.0682 

.6826 

2.30543 

.06057  1 

.00543 

2. 1995 

214 .  .  _ _  - 

.2300< 

2.70391 

.4337 

3.47 

1.5712 

.8875 

2.77600 

.10000 

.00781 

2. 6195 

3 .  -. 

.2300> 

2 

3.32600 

.4337 

3.47 

1.6337 

.9500 

3.40000 

.10000 

.00781 

3.2406 

314 . 

.2600 

2 

3.82188 

.4337 

3. 47 

1.6837 

1.0000  1 

3.90000 

.10000 

.00781 

3. 7375 

4 . 

.2600 

2 

4. 31876 

.4337 

3.47 

1.7337 

1.0500 

4.40000 

.  10000 

.00781 

4.2344 

5... . 

.2600 

2 

5.37611 

.4337 

3. 47 

1.8400 

1. 1563 

5.46300 

.  10000 

.00781 

5.2907 

6 . . . 

.2600 

2 

6.43047 

.4337 

3. 47 

1.9462  1 

1.2625 

6.52500 

.  10000 

.00781 

6.3461 

8 .  ... 

.2600 

2 

8. 41797 

.4337 

3. 47 

2. 1462 

1.4625  1 

8.52600 

.  10000 

.00781 

8.3336 

10 . 

.2600 

2 

10.62969 

.4337 

3.47 

2.3587 

1.6750 

10.66000 

.  10000 

.00781 

10.4453 

12 . . .  . 

.2600 

2 

12.51719 

.4337 

3. 47 

2.  5587 

1.8750 

12.65000 

.10000 

.00781 

1Z4328 

14  on . . 

.2600 

2 

13. 76938 

.4337 

3.47 

2.6837 

2.0000 

13.00000 

.10000 

.00781 

13. 6750 

160D . . . . 

.2500 

2 

15.74688  1 

.4337 

3.47 

2.8837 

2.2000  ' 

15.90000 

10000 

00781 

15  6625 

18  OD . 

.2600 

2 

17.73438 

.4337 

3.47 

3.0637 

2.4000 

17.00000 

.  10000 

.00781 

17.6500 

20  OD . 

.2600 

2 

19. 72188 

.4337 

3. 47 

3.2837 

2.6000 

19.90000 

.10000 

.00781 

19. 6375 

24  OD . 

.2600 

2 

23.69688 

.4337 

3.47 

3.0837 

3.0000 

23.90000 

.10000 

.00781 

23. 6125 

•  The  basic  dimensions  of  the  American  Standard  taper  pipe  thread  are 
ftiven  in  inches  to  four  or  five  decimal  places.  While  this  Implies  a  greater 
degree  of  precision  than  is  ordinarily  attained,  these  dimensions  are  the  basis 
of  ge, dimensions  and  are  so  expressed  (or  the  purpose  of  eliminating  errors 
in  computations. 

•  The  lenrth  Lt  from  the  end  of  the  pipe  determines  the  plane  beyond 
which  the  thread  form  is  Imperfect  at  the  creet.  The  next  two  threads  are 


perfect  at  the  root.  At  this  plane  the  cone  formed  by  the  crests  of  the  thread 
Intersects  the  cylinder  forming  the  external  surface  of  the  pipe.  Lt—2p. 

!  Given  as  information  (or  use  in  selecting  tap  drills.  (See  appendix  7, 
p.  102.) 

«  Military  Specification  MIL-P-7105  elves  the  wrench  makeup  as  three 
threads  (or  3  In.  and  smaller.  The  £5  dimensions  are:  Site  2)4  in.. 
and  size  3  in.,  3.31710. 


INTERNAL  THREAD 


Ficuke  VII. 2. — American  Standard  taper  pipe  threads  for  pressurelight  joints,  KPT. 

(When  threaded  joints  are  made  up  wrench  tight  with  lubricant  or  sealer,  it  is  intended  that  the  flanks  shall  he  in  contact.) 
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l'i<;rRK  VII.3. —  Amrriran  Slanilani  Uiper  pip-'  thrriul 
Halation. 


Tari.e  VII. 3 — Tolerances  on  tawr,  lead,  and  angle  of  pipe 
Ihreadit  of  steel  products  and  all  pipe  of  steel,  wrought-iron , 
or  brass  (exchisire  of  butt-weld  pipe) 


Nominal  pi|N'  size 

Threads 
per  inch 

Taper  on  pitch  line 

Lead  in 
length  of 
effective 
threads 

60°  angle 
of  threes 

Max  -Min 

1 

2 

3  i 

5 

1 

6 

in. 

h»,  -  ■  . 

H. ii . 

Vi,»4  . 

I.  m.JK-.  2 . 

2Ai  lUid  larger.  . 

27 

18 

U 

iin 

8 

iu.//t  1  hi.J/t 

'1i« 

l(i‘  'Mo 

'Me 
' i  i « 

>»  'M« 

ill. 

0.003 

.003 

•003 

•003 

•.003 

■Iff. 

2M' 

2 

2 

IM 

IM 

•  The  tolerance  on  lead  shall  be  ±0.003  in./in.  on  any  size  threaded  to  an 
effective  thread  ienttch  Kreater  than  1  in. 

Note.— For  tolerances  on  depth  of  thread  see  table  VI  1. 1,  and  for  tolerances 
on  Ditch  diameter  see  par.  8,  p.  a.  ,  ^ 

limits  specified  In  this  table  are  intended  to  serve  as  a  guide  for  estab¬ 
lishing  limits  of  the  thread  elements  of  taps.  dies,  and  thread  ehivsers.  These 
limits  may  he  required  on  produet  threads. 


4.  SPECIFICATIONS  FOR  INTERNAL  STRAIGHT 
THREADS  IN  PIPE  COUPLINGS,  NPSC 

Threads  in  pipe  couplings  made  in  accordance 
with  these  specifications  are  straight  (parallel) 
threads  of  the  same  thread  form  as  the  American 
Standard  taper  pipe  thread  specified  in  par.  1 
and  2,  p.  2.  They  are  used  to  form  pn*ssuretight 
joints  when  assembled  witli  an  American  Standard 
external  taper  pipe  thread  and  made  up  with 
lubricant  or  scaler.  The  resulting  joints  are 
recommended  for  comparatively  low  pressures 
only.  The  American  Standard  Ooiipling  Straight 
Pipe  Thread  is  designated  as  shown  in  the 
following  e.xample; 


The  dimensions  and  pitch  diameter  tolerances 
are  specified  in  table  Vll.4.  The  pitch  diameter 
tolerances  correspond  to  one  and  one-half  turns 
large  or  small  of  the  standard  taper  pipe  thread. 
The  major  and  minor  diameters  vary  with  the 
pitch  diameter,  as  the  American  Standard  pipe 
thread  form  is  maintained  *  within  the  truncation 
tolerances  shown  in  table  VII. 1,  p.  4. 


Table  VII.4.— />/wrn«ion«  of  internal  straight  threads 
in  pipe  couplings  [pressurrtighl  joints  with  lubricant  or 
sealer),  NPciC 


.\ominftl  |>i|ir 

Threads 

per 

inch 

Minor  • 
diameter 

.Min 

Pitch  di 

Min 

imeter  • 

.Max 

2 

3 

4 

5 

in. 

<s. 

In. 

in. 

U  -  - . 

27 

*0.840 

0.3701 

0  3771 

M  . 

18 

.4864 

.4068 

H  .  . 

18 

.877 

.6218 

.6322 

u  .  . 

U 

.ns 

.  “717 

.7881 

H  . 

]4 

.OSS 

.9822 

.90.86 

1 . .  . 

lit. 

1.161 

1.2308 

1  2468 

IM . 

IIM 

1.806 

1.5782 

1  8018 

IM . 

lU.' 

1.748 

1.8142 

1.830.8 

2  .  . 

IIM 

2.210 

2.  2881 

2. 3044 

2M . 

8 

X680 

2  7804 

2.7739 

3  . . 

8 

s.2n 

3.3768 

3.4002 

3M  . 

8 

8.777 

3.8771 

3.900.8 

4  . . 

8 

4.278 

4.37M 

4.3988 

•As  the  .American  Standard  pipe  thread  form  is  maintained  the  major  and 
the  minor  diameters  of  the  internal  thread  varj-  with  the  pitch  diameter, 
‘Attention  a  called  to  the  fact  thal  fhe  actual  pitch  diameter  ol  the  .otraiglit 
tapped  hole  will  be  slightly  smaller  than  the  values  given  when  gageil  with 
a  taper  plug  gage  ns  s|ieeifled  in  par.  8(e).  p.  18 


5.  SPECIFICATIONS  FOR  RAILING  JOINT  TAPER 
PIPE  THREADS,  NPTR 

Railing  joints  rcuuire  a  rigid  mechanical  tlirend 
joint  with  external  and  internal  taper  threads. 

Tlie  external  thread  is  basically  the  same  as  the 
American  Standard  taper  pipe  thread,  except 
that  it  is  shortened  to  permit  the  use  of  the  larger 
end  of  tile  pipe  tliread  (sec  fig.  in  talile  Vll.r).). 
The  dimensions  of  tliese  external  and  internal 
threads  are  shown  in  table  VII. ."i.  A  recess  in 
the  fitting  provides  a  covering  for  the  last  serateli 
or  imperfect  threads  on  the  pipe. 

The  form  of  thread  is  the  same  as  the  form  of 
the  American  Standard  taper  pipe  tliread  sliown 
in  figure  VIM.  An  XFPR  tliread  is  designati'd 
as  shown  in  the  following  example: 

1/2— 14XPTR 

The  gaging  of  these  tlireads  is  speeified  in  table 
VII.5.  Tlic  maximum  allowable  variation  in  tiie 
external  thread  is  no  turns  large  and  one  turn 
small.  Tlie  maximum  allowable  variation  in  the 
internal  tliread  is  one  turn  large,  no  turns  small. 


1/8— 27XPS(' 


1 


Table  VII. 5. — Dimensions  of  external  and  internal  taper  pipe  threads  for  railing  joints  (mechanical  joints),  NPTR 


8 


•  These  dimensions  agree  with  those  developr  by  the  ManufactureiD  ^  American  Standard  taper  pipe  thread  plug  gage  (see  par.  8,  p.  11). 

Standardization  Society  of  the  Valve  and  Fittings  j  .  Justry.  Thread  lengths 
are  specified  to  three  decimal  places  for  conven!  v 


6.  8PBC1PICATION8  FOR  STRAIGHT  PIPE 

THREADS  FOR  MECHANIC AL  tJOINTS.  >  NPSM. 

MPSL,  NPSH 

While  external  and  internal  taper  pipe  threads 
are  recommended  for  pipe  joints  in  practically 
every  service,  there  are  certain  types  of  joints 
where  straight  pipe  threads  are  used  to  advantage. 
Three  of  these  straight  pipe  thread  joints  are  cov¬ 
ered  by  this  handbook,  all  of  which  are  based  on 
the  pitch  diameter  of  the  American  Standard  taper 


pipe  thread  at  the  gaging  notch  (Dimension  Ei  of 
table  VII. 2)  but  have  various  truncations  at  crest 
and  root  as  described  below.  These  three  types  of 
joints  are  as  follows : 

Type  1.  Free-fitting  mechanical  joints  for  fix¬ 
tures,  table  VII.6,  both  external  and  internal, 
NPSM. 

Type  2.  Loose-fitting  mechanical  joints  with 
locknuts,  table  VII. 7,  both  external  and  internal, 
NPSL. 


\rsM 


•  See  footnote  2,  p.  1. 

Table  VTI.6.  Dimensions  of  ejrternal  and  internal  straight  pipe  threads  for  mechanical  joints  {(lec-filling), 


Nominal  pipe  size 

Threads 
per  inch 

External  thread,  class  2A 

1  Internal  thread,  class  2B 

.Allowance 

ifajor  diameter 

Pitch  diameter 

Minor  diameter 

1 

1  Pitch  diameter 

Max 

1  Min 

Max 

!  Min 

1 

Min 

•Max 

1  Min  ® 

j  Max 

1 

2 

3 

4 

1  5 

6 

i 

7 

8 

1 

11 

i/I.  1 

in. 

in. 

in. 

in. 

in. 

in.  1 

in. 

'  in.  1 

i  in. 

w . . . 

27 

0.0011 

0.397 

0.390 

0.3725 

0.3689 

0.358 

0.364 

!  0. 3736 

0.3783 

H . 

18 

.0013 

.526 

.517 

.4903 

.4859 

.468  ' 

.481 

.4916 

.4974 

H . - . 

18 

.0014 

.662 

.653 

.6256 

.6211 

.603 

.612 

.6270 

.6329 

M . 

14 

.0015  i 

.823 

.813 

.7769 

.7718 

.747 

.759 

.7784 

.7851 

H. . - .  - 

1  14 

.0016 

1.034 

1.024 

.9873 

.9820 

1  .958 

.970 

.9889 

.9958 

1 . 

IIW 

.0017 

1.293 

:  1.281 

1.2369 

1  2311 

1.201 

1.211 

1.2386 

1.2462 

IM . 

uh 

.0018 

1.638 

1.628 

1.  5816 

1.5756 

1.546  1 

1.555 

1.5834 

l.,5912 

m . - . 

iiH 

.0018 

1.877 

1.865 

1.8205 

1.  8144 

1.  785 

1.794 

1.8223 

1.8302 

2 .  . 

ilH 

.0019 

2. 351 

2.339 

2  2944 

2.2882 

1  2.259 

2.268 

2.2963 

2. 3044 

2H . . . . . 

8 

.0022 

2.841 

2.826 

2.7600 

2.7526 

2.708 

2.727 

'  2.  7622  1 

2.  7720 

3 . 

8 

.0023 

3.  467 

3. 452 

3.3862 

3.3786 

3.334 

3.353  1 

3.3885  ; 

3.3984 

3M . . 

8 

.0023 

3.968 

3.953 

3.8865 

3.8788 

3.835 

3. 848 

3.8888  : 

3.8988 

4 . 

8 

.0023 

4.466 

4.451 

4.3848 

4. 3771 

4.333 

4.346 

4.3871  1 

4. 3971 

5 . . . 

8 

.0024 

6.528 

5.513 

5.4469 

f).4390 

5.395 

5.408 

5.  445)3  i 

5.4598 

6 . 

8 

.0024 

6.585 

6.570 

6.5036 

6.  49tV> 

6.452 

6.  464 

6  5060  j 

6.  5165 

•  Column  10  is  the  same  as  the  pitch  diameter  at  the  end  of  internal  thread, 
El,  bask  (see  table  V'II.2,  col.  8). 

Note:  The  minor  diameters  of  external  threads  and  major  diameters  of 
Internal  threads  are  those  as  produced  by  commercial  straight  pipe  dies  and 
commercial  ground  straight  pipe  taps. 


The  major  diameter  of  the  external  thread  has  been  calculated  on  the  ba.sis 
of  a  truncation  of  0.1082Sp,  and  the  minor  diameter  of  the  internal  thread  has 
been  calculated  on  tbe  basis  of  a  truncation  of  0.216.'>lp  to  provide  no  inter¬ 
ference  at  crest  anil  root  when  product  is  gaged  with  gages  made  in  aeeordanee 
with  par.  8(d),  p.  18. 


u 


Tabi.k  VII.7. — DimeruioM  of  exltrnal  and  internal  etraight  pipe  threads  for  locknut  connections  (loose-fitting  mechanical 

joints),  S’PSL 


Nominal  pipe  sice 

Threads 
per  indi 

External  threads 

Internal  threads 

Allowance 

Maxi¬ 
mum  • 
major 
diameter 

Pitch  diameter 

Mini¬ 
mum  • 
minor 
diameter 

Pitch  diameter 

Max 

Min 

Min 

Max 

1 

2 

S 

4 

5 

8 

7 

8 

0 

in. 

Id. 

Id. 

id. 

in. 

III. 

Id. 

in. 

H . 

27 

0.400 

0.3840 

0.3805 

0.362 

0.3863 

M . - . 

18 

.0035 

.541. 

.5038 

.4088 

.470 

.5073 

.5125 

H . 

18 

.0035 

.878 

.8400 

.8857 

.807 

.6444 

.8406 

M . 

14 

.0045 

.844 

.7088 

.7806 

.753 

.8008 

.8075 

H . 

14 

.0045 

1.054 

1.0087 

1.0000 

.064 

1.0112 

1.0170 

1 . 

llH 

.0054 

1.818 

1.3804 

1.2523 

1.308 

1.2858 

1.3730 

IM . 

IIH 

.0055 

1.888 

1.8051 

1.5070 

1.553 

1.6106 

1.6187 

th . 

im 

.0054 

1.002 

1.8441 

1.8300 

1.702 

1.8405 

1.8576 

2 . 

IIM 

.0054 

1878 

3.3180 

53000 

3.365 

2.3234 

2.3315 

3h . 

8 

.0078 

2.877 

578M 

57817 

5  718 

58012 

2. 8129 

2 . 

8 

.0078 

5  4108 

3.4081 

3.844 

3.4276 

3.4303 

3W . 

8 

.0078 

4.003 

50301 

3.0084 

3.845 

3.0270 

3.0306 

4 . 

8 

.0078 

4.  SOS 

4.4184 

4.4087 

4.343 

4.4362 

4.4379 

S . 

8 

.0070 

5584 

5.4805 

54888 

5.405 

5  4884 

5*5001 

« . 

8 

.0078 

55372 

55255 

5463 

6.5450 

6.5567 

8 . 

8 

.0078 

I  5815 

5  5313 

5  5106 

8.458 

8.5301 

8.5508 

10 . 

8 

.0078 

M  1  ■ 

10.8405 

10.577 

10.6600 

10. 6717 

12. . 

8 

.0078 

15  732 

158401 

13.8874 

13.6580 

13.6686 

•  Ai  the  Americen  Standard  straight  pipe  thread  form  of  thread  Is  main¬ 
tained  the  major  and  the  minor  diameters  of  tte  internal  thr^  and  the 
minor  diameter  of  the  external  thread  vary  with  the  pltdi  diameter.  The 
malor  diameter  of  the  external  thread  is  nsoally  determined  by  the  diameter 
of  the  pipe.  These  theoretical  diameters  result  hom  adding  the  depth  of  the 
trunoated  thread  (O.OMOttXp)  to  the  mawimum  pitch  diameters  in  oolumn 
5.  and  it  shonid  be  understood  that  commercial  pipe  will  not  always  hare 
these  maximum  major  diameters. 
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The  locknut  thread  Is  established  on  the  basis  of  retaining  the  greatest 
possible  amount  of  metal  thickness  between  the  bottom  of  the  thread  and 
the  inside  of  the  pipe. 

In  order  that  a  locknut  may  lit  loosely  on  the  externally  threaded  part,  an 
allowance  equal  to  the  “Increase  In  pitch  diameter  per  turn”  is  provided 
with  a  tolerraoe  of  IH  turns  for  both  external  and  internal  thread  (see  table 
7.8,  p.  107). 


3.  Loose-fitting  mechanical  joints  for  hose 
oouplii^,  NPSH.* 

(a)  Thread  dengrutHona. — The  above  types  of 
strai^t  pipe  threads  for  mechanical  joints  are 
designated  hy  specifying  in  sequence  the  nominal 
size,  number  of  threads  per  inch,  form  (straight) 
and  symbol  of  the  threacf  series,  as  follows: 

27NPSM 
27NPSL 
1—11  KNPSH 

(b)  Pitch  and  flank  angle. — The  pitch  and  flank 
angle  are  the  same  as  the  corresponding  dimensions 
of  the  taper  pipe  thread  described  in  pars.  1  and  2, 

p.2. 

(c)  Diameter  of  thread. — The  basic  pitch  diam¬ 
eter  for  both  the  external  and  internal  straight  pipe 
threads  is  equal  to  the  pitch  diameter  of  the  Amer¬ 
ican  Standard  taper  pipe  thread  at  the  gaging 
notch  (dimension  Ex  of  table  VII.2),  which  is  the 
same  as  the  large  end  of  the  internal  taper  pipe 
thread. 

1.  Free-Fitting  Mechanical  Joints  for  Fix¬ 
tures,  NI*SM. — Standard  iron,  steel,  and  brass 
pipe  are  often  used  for  special  applications  where 
there  are  no  internal  pressures.  Where  straight 
thread  joints  are  required  for  mechanical  assem¬ 
blies,  straight  pipe  threads  are  often  found  more 
suited  or  convenient. 

The  dimensions  of  these  threads,  as  given  in 
table  VIL6,  are  for  pipe  thread  connections  where 
the  parts  are  assembled  in  the  shop  and  where 
reasonably  close  fit  of  the  mating  parts  is  desired. 

2.  Loose-Fitting  Mechanical  Joints  With 
Locknuts,  NPSL. — The  American  Standard  ex¬ 
ternal  locknut  thread  is  designed  to  produce  a 
pipe  thread  having  the  largest  diameter  that  it  is 
possible  to  cut  on  standard  pipe.  Ordinarily 
straight  internal  threads  are  used  with  these 
straight  external  threads  providing  a  loose  fit. 
The  dimensions  of  these  threads  are  given  in 
table  VII.7.  It  will  be  noted  that  the  maximum 

>  See  footnote  2.  p.  1. 


major  diameter  of  the  external  thread  is  slightly 
greater  than  the  nominal  outside  diameter  of  the 
pipe.  The  normal  manufacturer’s  variation  in 
pipe  diameter  provides  for  this  increase. 

One  application  of  the  use  of  a  taper  pipe 
thread  in  combination  with  a  locknut  thread 
which  has  been  in  use  for  some  time  is  that  shown 
over  table  VII.7.  It  consists  of  the  nipple 
threaded  joint  used  to  connect  standpipes  with 
the  floor  or  wall  of  water  supply  tanks. 

7.  SPECIFICATIONS  FOR  UNIFIED  SPECIAL 

STRAIGHT  SCREW  THREADS  FOR  USE  ON 

THIN-WALL  TUBING.  UNS 

LNS  Unified  special  screw  threads  in  the  27- 
thread  series  in  sizes  to  1  in.  are  recommended 
for  general  use  on  thin-wall  tubing.  The  class  of 
thread  is  to  be  2 A  and  2B. 

The  limits  of  size  of  these  threads  and  the 
minimum  length  of  complete  thread  are  given 
in  table  VII. 8. 

1.  Thread  Form. — The  Unified  form  of  thread 
profile  as  specified  in  part  I,  section  III,  shall  be 
used. 

2.  Thread  Designation. — The  method  to  be 
used  for  the  designation  of  the  tubing  thread  is 
shown  in  the  following  example: 

K— 27UNS-2A 

3.  Gages. — The  specifications  for  gages  as 
presented  in  part  I,  section  VI,  apply  to  these 
threads.  For  identification,  each  gage  shall  be 
plainly  marked  with  the  thread  designation  in 
accordance  with  the  previous  paragraph. 

8.  GAGES  AND  GAGE  TOLERANCES  FOR 
AMERICAN  STANDARD  PIPE  THREADS 

1.  Design  of  Gages. — Gages  for  American 
Standard  pipe  threads  are  of  the  standard  type 
or  the  limit  type,  as  described  below.  Gages 
should  conform  to  the  desiras  recommended  in 
Commercial  Standard  CSS  for  pipe  thread  plug 


Table  VII.S. — Limits  of  size  of  Unified  special  screw  threads  for  use  on  thin-wall  tubing,  UNS-SA,  UXS-SB 


Nominal  site  and 
threads  per  inch 

External,  2A 

Internal,  2B 

Mini¬ 

mum* 

length 

of 

complete 

thread 

AJlow- 

anoe 

Major  diameter 

Pitch  diameter 

Minor 

diam¬ 

eter 

Minor  diameter 

Pitch  diameter 

Major 

diameter 

Max 

Min 

Max 

Min 

Tolerance 

Min 

Max 

Min 

Max 

Tolerance 

Min 

I 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

H-71 . 

0.0010 

0.2400 

0.2423 

0.2240 

0  2214 

0  0035 

0.2036 

0. 210 

0.210 

0.2250 

0.2304 

0.0045 

0.2500 

0.268 

M»-a7 . 

.0010 

.3115 

.3048 

.2874 

.2830 

.0035 

.2661 

.272 

.281 

.2884 

.2020 

.0045 

.3125 

.280 

»i-37 . 

.0011 

.3730 

.3672 

.3408 

.3462 

.0036 

.3285 

.335 

.344 

.3500 

.3556 

.0047 

.3750 

.310 

.atO-27 . 

.0011 

.3880 

.3822 

.3648 

.3612 

.0036 

.3435 

.350 

.350 

.3650 

.3706 

.0047 

.3000 

.315 

Ms-TT . 

.0011 

.4304 

.4207 

.4123 

.4087 

.0036 

.3010 

.307 

.406 

.4134 

.4181 

.0047 

.4375 

.331 

H-» . 

.0011 

.4080 

.4022 

.4748 

.4711 

.0037 

.4535 

.460 

.460 

.4750 

.4807 

.0048 

.5000 

.352 

Ms-27 . 

.0011 

.5614 

.5547 

.5373 

.5336 

.0037 

.5160 

.522 

.531 

.5384 

.5432 

.0048 

.5625 

.372 

H-27 . 

.0011 

.6230 

.6172 

.5008 

.5060 

.0038 

.5785 

.585 

.504 

.6000 

.6050 

.0050 

.6250 

.303 

H-7t . 

.0012 

.7488 

.7421 

.7247 

.7208 

.0030 

.7034 

.710 

.710 

.7250 

.7310 

.0051 

.7500 

.435 

K-  27 . 

.0012 

.8738 

.8671 

.8407 

.8458 

.0030 

.8284 

.835 

.844 

.8500 

.8,560 

.0051 

.8750 

.477 

1-27 . 

.0012 

.0088 

.0021 

.0747 

.0707 

.0040 

.0534 

.060 

.060 

.9760 

.0811 

.00.52 

1.0000 

.518 

•  Baaed  on  formula;  Minimum  length  of  complete  thread-  If  basic  major  diam  (col.  14)+0.18S  in.  (5  threads). 
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and  ring  gages  12  m.  and  smaller.  Larger  sizes 
should  be  of  suitable  design. 

(o)  Standard  type  gages. — A  set  of  standard  or 
basic  type  gages  consists  of  a  taper-threaded 
plug  gage  and  a  taper-threaded  ring  gage  (see 
ngs.  VI  1. 4  and  VII. 5).  The  plug  gages  are  made 
to  dimensions  given  in  table  Vll.9  with  a  gaging 
notch  located  a  distance  L\  from  the  small  end. 
The  thin  ring  gages  have  a  length  equal  to  dimen¬ 
sion  Lx.  These  rings  are  fitted  to  the  plugs, 
coming  flush  at  the  notch  within  tolerances  as 
given  m  table  VII. 10.  The  roots  of  the  threads 
on  these  gages  should  be  undercut  beyond  the 
sharp  V  to  a  width  of  0.1 16p,  to  facilitate  finishing. 
The  crests  are  to  be  truncated  an  amount  equal 
to  O.lOOp,  as  illustrated  in  figure  VII. 5.  In 
locating  the  basic  gaging  notch,  the  plane  of  the 
bottom  of  the  notch  should  intersect  the  following 
thread  flank  or  side  at  or  near  the  pitch  cone. 

The  ring  gage  shall  be  fitted  to  the  plug  so  that, 
when  assembled  hand  tight,  the  gaging  face  will 
be  flush  with  the  small  end  of  the  plug,  and  the 
opposite  face  will  be  flush  with  the  gaging  notch 
on  the  plug  within  tolerances  as  given  in  table 
VII.IO. 

(6)  Limit  type  gages. — There  are  occasions  when 
it  is  desirable  to  check  the  maximum  and  minimum 
limits  of  taper  threaded  product  directly  with  a 
limit  working  gage  rather  than  with  a  standard 
basic  working  gage,  which  necessitates  counting 
the  turns  by  which  the  gage  overtravels  or  fails 
to  come  up  to  the  basic  surface  on  the  product. 
To  meet  this  requirement,  the  design  of  limit  gage 
shown  in  figure  VI 1. 6  has  been  developed  as  an 
alternative  to  the  recognized  standard  type  plug 


and  ring  gages.  These  gages  retain  the  basic 
notch  on  the  plug  together  with  the  basi(‘  surface 
of  the  ring,  and  in  addition  include  two  notches, 
or  steps,  on  both  plug  and  ring,  one  the  maximum 
and  one  the  minimum.  The  retention  of  the 
basic  step  or  notch  is  not  essential  but  facilitates 
checking  against  the  master  and  reference  gages 
and  also  provides  a  convenient  means  of  checking 
the  maximum  and  minimum  steps.  The  limit 
gage  thread  form,  tolerances,  etc.,  are  the  same 
as  specified  for  the  corresponding  standard  type 
gages. 

(f)  Triroll  gages. — The  triroll  taper  pipe  thread 
gage,  which  functions  in  a  manner  similar  to  a 
taper  thread  ring  gage  of  the  limit  type,  has  the 
additional  advantage  that  the  taper,  thread  angle, 
lead,  and  thread  form  may  be  e.xamined  visually 
by  observing  the  contact  between  the  gage  rolls 


FincRE  VII. 5. —  Form  of  gage  thread. 


FincRE  VII.4.— ,4  merican  Standard  taper  pipe  thread  plu 
and  thin  ring  gages. 

.Note. —The  Illustration  shows  standard  desliin  for  slies  2-Inch  and  smallei 
larger  slies  are  of  slightly  different  designs. 


and  the  thread.  A  plain  taper  triroll  gage  may 
also  be  used  to  gage  major  diameter.  This  gage 
permits  measurement  of  taper  deviation  which 
may  be  examined  visually,  or  for  all  practical 
purposes  be  measured  by  inserting  two  thickness 
gages  between  the  gage  rolls  and  the  major  diam¬ 
eter  of  the  product,  one  on  each  side,  at  the  point 
of  extreme  gap.  This  gage  has  a  flush-pin  arrange¬ 
ment  with  basic,  maximum,  and  minimum  steps 
on  the  body  which  represent  the  thread  size,  and 
maximum  and  minimum  steps  on  the  flush  pin 
correspionding  to  the  limits  on  crest  truncation. 

2.  Classes  of  Gages.— Gages  of  the  following 
types  may  be  used  to  completely  cover  gage 
requirements: 

1 —  Master  gages  used  to  check  reference  gages. 

2 —  Reference  gages  used  to  check  working  and 

inspection  gages. 

.‘1  -  Inspection  (or  working)  gages  used  for  in¬ 
spection  in  the  final  acceptance  of  threads 
and  to  check  threads  during  inanufactiire. 

(a)  Master  gages. — The  set  of  master  gages 
consists  of  two  taper  threaded  plug  gages  and  one 
thin  ring  gage  (see  figs.  VII. 4  and  VH.5).  Tlie 
plug  gages  are  made  to  dimensions  given  in  table 
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FiorRB  VII  .6. — Alternative  form  of  taper  pipe  thread  limit 
plug  and  thread  ring  gages. 


VII. 9.  They  are  constructed  of  hardened  steel 
with  a  gaging  notch  located  a  distance  Z,  (table 
VII. 2)  from  the  sro.all  end.  The  thin  ring  gages 
have  a  length  equal  to  diro.ension  Zi.  These 
rings  are  fitted  to  the  plugs  coming  flush  at  the 
notch.  The  roots  of  the  threads  on  these  gages 
should  be  undercut  beyond  the  sharp  V  to  facilitate 
finishing.  The  crests  of  one  plug  and  the  ring 
gage  are  truncated  an  amount  equal  to  O.lOp  as 
Hlustrated  in  fig.  VII.5.  The  crests  of  the  other 
plug  gage  are  truncated  an  am.ount  equal  to 
0.033p  (see  par.  3(a)  below  for  tolerances).  The 
set  of  ro.aster  gages  is  primarily  for  the  use  of  gage 
and  tool  m.anufacturers  end  for  accurate  compari¬ 
son  in  checking  reference  gages. 

The  set  of  master  gages  should  be  made  to  the 
basic  dimensions  shown  in  table  VII. 9  as  ac¬ 
curately  as  possible,  but  in  no  event  exceeding  the 
tolerances  specified  in  table  VII. 10.  Each  master 
gage  should  in  addition  be  accompanied  by  a 
record  of  the  measurements  of  all  elements  of  the 
thread. 

(b)  Reference  gages. — The  set  of  reference  gages 
consists  of  taper  threaded  plug  and  ring  gages  (see 
figs.  VII.4  and  VII.5).  They  are  identical  in 
design  and  have  the  same  thread  form  as  the  set  of 
master  gages.  They  are  made  of  hardened  steel 
to  dimensions  given  in  table  VII.9  (see  par.  3(b) 
below  for  tolerances).  The  reference  gages  are 
used  primarily  for  checking  working  and  inspection 
gages. 

Each  reference  ^age  should  be  accompanied  by 
a  record  of  the  decimal  part  of  a  turn  that  it  varies 
large  or  small  from  the  basic  dimensions. 

Caution — It  must  be  understood  that  two  gages 


will  not  necessarily  mate  in  accordance  with  the 
computed  value  that  each  may  be  off  from  basic. 

(c)  Inspection  {working)  gages. — The  sets  of 
inspection  (working)  gages  consist  of  taper  thread 
plug  and  ring  gages  of  either  the  standard  type  or 
the  limit  type,  and  are  used  for  checking  the  prod¬ 
uct.  These  gages  are  made  of  hardened  steel  to 
dimensions  given  in  table  Vn.9  (see  par.  3(b) 
below  for  tolerances). 

It  is  to  be  noted  that  these  gages  are  truncated 
at  the  crest  an  amount  equal  to  O.lp,  so  that  they 
bear  only  on  the  flanks  of  the  thread.  Thus, 
although  they  do  not  check  the  crest  truncations 
specific  in  table  VII.  1,  they  are  satisfactory*  for 
the  inspection  of  the  general  run  of  product. 
When  it  is  deemed  necessary  to  determine  whether 
or  not  such  truncations  are  within  the  limits 
specified,  or  particularly  to  see  that  the  maximum 
truncation  is  not  exceeded,  it  is  necessary  to  make 
further  inspection.  For  this  purpose  optical 
projection,  or  MIL-P-7105  specification  gages, 
may  be  used. 

In  locating  the  basic  gaging  notch  the  plane  of 
the  bottom  of  the  notch  should  intersect  the  fol¬ 
lowing  thread  flank  or  side  at  or  near  the  pitch 
cone. 

3.  Gage  Tolerances. — In  the  manufacture 
of  gages,  variations  from  basic  dimensions  are 
unavoidable.  Furthermore,  gages  will  wear  in 
use.  In  order  to  fix  the  maximum,  allowable 
variations  of  gages,  tolerances  have  been  estab¬ 
lished. 

(а)  Master  gage  tolerances. — The  set  of  master 
gages  should  be  made  to  the  basic  dimensions  as 
accurately  as  possible  but  in  no  event  exceeding 
the  tolerances  specified  in  table  VII.  10.  Each 
master  gage  should  in  addition  be  accompanied  by 
a  record  of  the  measurements  of  all  elements  of  the 
thread  (sec  par.  3(c)  below). 

(б)  Reference  and  inspection  {wi  rking)  gage  toler¬ 
ances. — These  gages  should  be  made  to  the  basic 
dimensions  and  should  be  within  the  tolerances  for 
individual  elements  as  specified  in  table  VII.  10. 
The  maxim.um  wear  on  inspection  (w*orking)  gages 
shall  not  be  more  than  the  equivalent  of  one-half 
turn  from,  the  basic  dimensions. 

(c)  Relation  of  lead  and  angle  deviations  to  pitch 
diameter  tolerances  of  gages.— -Vlhen  it  is  necessary 
to  compute  from  measurements  the  decimal  part 
of  a  turn  that  a  gage  varies  from  the  basic  dimen¬ 
sions  whicn  is  required  for  master  and  reference 
gages,  tables  VII. 11  and  VII. 12  should  be  used. 
Table  VII.  11  gives  the  correction  in  diameter  for 
angle  deviations  and  table  VII.  12  gives  the  correc¬ 
tion  in  diameter  for  lead  deviations.  These  cor¬ 
rections  are  always  added  to  the  pitch  diameter  in 
the  case  of  external  threads  and  subtracted  in  the 
case  of  internal  threads  regardless  of  whether  or 
not  the  lead  or  angle  deviations  are  plus  or  minus. 

The  diameter  equivalent  for  lead  and  angle 
deviations  plus  the  pitch  diameter  deviations  mul¬ 
tiplied  by  16  gives  the  longitudinal  variation  from 
basic  at  the  gaging  notch.  This  longitudinal  vari- 
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ation  divided  by  ttie  pitch  equals  the  decimal  part 
of  a  turn  that  the  gage  varies  from  basic  at  the 
gaging  notch. 

4.  G.\(sino  External  Taper  Threads.— In 
gaging  e.xternal  taper  threads,  the  ring  gage,  figure 
VII. 7,  is  screwed  handtight  on  the  pipe  or  external 
thread.  The  thread  is  within  the  permissible  tol¬ 
erance  w  hen  the  gaging  face  of  the  w  orking  or  in¬ 
spection  ring  gage  is  not  more  than  1  turn,  large  or 
small,  from  being  flush  with  the  end  of  the  thread, 
as  indicated  in  figure  VII. 7,  allowance  being  made 
for  any  variation  in  the  gage  from  basic  dimen¬ 
sions. 

5.  Gaoino  Internal  Taper  Threads. — In 

f aging  internal  taper  threads,  the  plug  gage,  figures 
'II.4  and  VII. 6,  is  screwed  handtight  into  the  fit¬ 
ting  or  coupling.  The  thread  is  within  the  per¬ 
missible  tolerance  when  the  gaging  notch  of  the 
working  or  inspection  plug  gage  is  not  more  than  1 
turn,  large  or  small,  from  being  flush  w  ith  the  end 
of  the  thread,  as  indicated  in  figure  VII. 8,  allow¬ 
ance  being  made  for  any  variatioit  in  the  gage  from 
basic  dimensions. 

6.  Gaoino  Ghamfep.ed,  Countersunk,  or 
Recessed  Threads. — When  the  internal  thread 
is  chamfered,  countersunk,  or  recessed,  the  notch 


BASIC  size  MAX  SIZC  MIN  SIZE 


Fici'be  VII. 7. — Gaging  external  taper  threads  with  thin  ring 

gage. 

should  be  flush  with  the  bottom  of  the  chamfer, 
w  Inch  shall  be  considered  as  being  the  intersection 
of  tiie  chamfer  cone  and  the  pitch  cone  of  the 
thread  (see  view  B,  fig.  VII. 9).  In  general,  this 
depth  is  equal  to  one-half  thread  or  approximately 
pj2  from  the  face  of  the  valve  or  fitting. 


Table  VII.9.-  flasjV  dimensions  of  threaded  plug  and  ring  gages  for  American  Standard  taper  pipe  threads,  XPT 


Nominal 
site  of  pl|>e 

Threads  per  Inch,  n 

Pitch,  p 

Major  diameters  of  plug 
gages  •,  * 

<5  .  <5  1  ^ 

■a  *  ■§  "  -  ' 

R  cl  a  '§1  a 

0  ®  -s®  S  * 

"  o  a  o  1,  o 

“■W  gS-e- 

^  +  5  +  5  + 

[5  til  ^  tS 

ritoh  diameters  of  plug  and 
ring  gages 

M 

e 

CQ  r 

4S  3 

e  c 

^  at  49 

lit 

91  BC  ^ 

<  <  < 

Minor  diameters  of  ring 
gages  • 

eg  o  o  9  e 

fit  ®  ® 

Ew  iw 

2  1  S,  1  &  1 

■<  fee*? 

< 

Increase  in  diameter  per 
thread. 

C^) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

In. 

in. 

In. 

in. 

in. 

In. 

in. 

in. 

in. 

. 

in. 

in. 

in. 

M» . 

27 

0. 03704 

0. 2958.5 

0. 39585 

0.31217 

0. 27118 

0. 281 18 

0.  28750 

0.  24651 

0. 25651 

0. 26283 

0.00231 

H . 

27 

.03704 

.38818 

.39827 

.40407 

. 3535! 

.37360 

.38000 

.33884 

. 34893 

.35533 

.00231 

« ...  . 

18 

. 05586 

.51430 

.52863 

. 53950 

,47739 

.  49163 

.50250 

. 44039 

. 45463 

.46550 

.00347 

H . 

18 

.  05556 

.64902 

.66402 

. 67450 

.61201 

.62701 

.63750 

. 5750! 

.59001 

.  60050 

. 00347 

M . 

14 

.  07143 

.80600 

.82600 

.83936 

.7.3843 

.77843 

.  79179 

.71086 

.73086 

.74422 

.00446 

H . 

M 

.07143 

1.01525 

1.03644 

1.04936 

.  96768 

.98887 

1.00179 

.92011 

.94129 

.  95422 

.  00446 

1 _ 

im 

.08696 

1.27154 

1.29654 

1.31422 

1.21363 

1.23863 

1.25630 

1.  15572 

1. 18072 

1. 19839 

. 00543 

in . - 

u» 

.08696 

1. 61504 

1.64129 

1.65922 

1.55713 

1.68338 

1.60130 

1.49922 

1.52.647 

1.54339 

.  00543 

IM  . . 

IU4 

.08696 

1.8-5400 

1.88026 

1.89922 

1.79609 

1.82234 

1.84130 

1,73817 

1.76442 

1.78339 

.00543 

2 . 

im 

.08696 

2. 32593 

2. 35418 

2. 37422 

2.26902 

2.29627 

2.31630 

2.21111 

2. 23836 

2. 25839 

.  00543 

2H . 

8 

.12500 

2.80278 

2. 84541 

2. 87388 

2. 710.33 

2. 76216 

2. 79062 

2. 63628 

2.  67891 

2.  70737 

.00781 

3  . 

8 

. 12500 

3.42388 

3. 47175 

3.49888 

3.34062 

3.38850 

3.  41562 

3.  2.5737 

3. 30525 

3.33237 

.00781 

3!4 . 

8 

.12500 

3.92075 

3.97207 

3. 99888 

3. 837,50 

3.88881 

3. 91562 

3. 75425 

3. 80556 

3. 83237 

.00781 

4 _ _ 

8 

.12500 

4.41763 

4. 47038 

4. 49888 

4. 33438 

4.38712 

4.  41562 

4.25112 

4. 30387 

4. 33237 

.00781 

s  . . 

8 

.12600 

6. 47398 

5. 53255 

5.  56188 

5.39073 

5.44929 

5. 47862 

5. 30748 

5. 36604 

5. 39537 

. 00781 

6 . 

8 

.12600 

6. 52935 

6.58922 

6.62388 

6  44609 

6.50597 

6. 54062 

6. 36284 

6. 42272 

6.45737 

. 00781 

8  . 

8 

.12600 

8  51685 

8.68328 

8.62388 

8. 43339 

8.50003 

8.  54062 

8.35034 

8.41678 

8. 45737 

.0078! 

10 . 

8 

.12600 

10. 62857 

10.70419 

10. 7488.8 

10.54531 

10.62094 

10.66562 

10. 46206 

10. 53768 

10.  58237 

.00781 

12  . . 

8 

.  12600 

12. 61607 

12. 70107 

12. 74888 

12,  .33281 

12.61781 

12. 66562 

12.44956 

12.  53456 

12.58237 

.  {H)781 

MOD _ 

8 

.12500 

13.86826 

13.96588 

13.99888 

13. 77.300 

13.87262 

13.91562 

13. 69175 

13.  78937 

13. 83237 

.00781 

MOD . 

8 

.12600 

16. 84576 

15. 95900 

16.99888 

15. 76250 

15.87575 

15. 91562 

15. 67925 

15.  79250 

1.6. 83237 

.0078! 

18  OD . 

8 

.12600 

17.83326 

17.96826 

17.99888 

17. 75000 

17.87500 

17.  91562 

17. 66675 

17. 79175 

17. 83237 

.  (K)781 

20  OD . 

8 

.  12600 

19.82076 

19. 95337 

19.99888 

19. 73750 

19.87031 

19.  9i562 

19. 65425 

19.  78706 

19. 83237 

.(M)78I 

24  OD  . 

8 

.12600 

23.79575 

23.94419 

23.99888 

23. 71250 

23.86094 

23. 91562 

23.  62925 

23.  77768 

23. 83237 

.00781 

•  These  dimensions  are  based  on  a  crest  truncation  of  O.Ip  for  pipe  thread 
Kafes,  which  Insures  bearInK  of  the  KVe  on  the  sides  of  the  thread,  when  the 
product  thread  Is  cut  with  a  sIlKhtly  dull  tool.  Instead  of  at  the  roots  of  the 
thread. 


‘Second  pluK  (tage  to  be  larger  to  provide  for  major  diameters  of  EoH-- 
0  8  0  8 

at  small  end,  fiH — at  paging  notch,  and  ^  at  large  end,  full  ring, 
n  n 
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■A9ICSIZC  MAX  Size  MIN  SI2C 

FniJRB  VII.8. —  Gaging  internal  taper  threads. 


7.  Direct  Measurement. — Taper  pipe  threads 
on  the  product  are  regularly  checked  only  by 
gaging,  but  where  a  more  exact  check  may  be 
needed  on  threaded  pipe  made  of  steel,  wrought 
iron,  or  brass,  and  on  other  threaded  products  of 
steel,  direct  measurement  of  threads  may  be 
specified. 

8.  GAr.iNG  OF  Straight  Pipe  Threads. — (a) 
Types  of  gatjes. — Gages  to  properly  control  the 
production  of  these  straight  threads  should  be 
either  straight  “go”  and  “not  go”  gages  or  the 
regular  American  Standard  taper  pipe  tliread 
gages  as  indicated  below. 

(6)  Use  oj  straight  and  taper  -  Straight 

“go”  and  “not  go”  gages  should  be  used  for  all 
types  of  threaded  joints  where  both  the  external 
and  internal  threads  are  straight.  Taper  plug 
gages  may  be  used  for  the  internal  threads  of  all 
types  of  mechanical  joints  where  the  external 
thread  is  tapered  and  the  internal  thread  is 
straight. 


Table  VII. 10. —  Tolerances  for  American  Stanitard  reference  and  inspection  {working)  taper  pipe  thread  plug  and  ring  gages, 

NPT 


Nominal  pipe 
sire 

Thri‘a<is 
jKT  inch 

Toler¬ 
ance  on 
liitch 
diam¬ 
eter  • 

Tolerance  on 
lead  ‘,  ■* 

Tolerance  on  half 
angle  ' 

Tolerance  on 
ta|ier  • 

Toler¬ 
ance  on 
major 
diam¬ 
eter  r 

Toler¬ 
ance  on 
minor 
diam¬ 
eter  • 

Total  cumulative 
tolerances  on  iiitch 
diameter 

Standoff  be- 
twet^n  plug 
and  ring 
gagi^  at  gag¬ 
ing  notch  for 
dimensions 
at  opposite 
extreme  tol- 
eranct' 
limits  * 

Plugs 

Rings 

Plugs 

Kings 

Plugs 

Rings 

Plugs 

Rings 

Plugs 

Rings 

I 

2 

3 

a- 

5 

6 

8 

10 

11 

12 

13 

14 

in. 

in. 

in. 

in. 

min. 

min. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

± 

± 

‘is . 

27 

0. 0002 

0.0002 

0.0003 

15 

20 

0.0003 

O.OOOB 

0.0004 

0.0004 

0. 00080 

0.00118 

0.032 

55 . 

27 

.0002 

.0002 

.0003 

15 

20 

.0003 

.0006 

.0004 

.0004 

.00080 

.00118 

.032 

54 . 

18 

.0002 

.0002 

.0003 

15 

20 

.0004 

.0007 

.0006 

.0006 

.00092 

.00134 

.031 

H . 

18 

.0002 

.0002 

.(K)03 

15 

20 

.0004 

.0007 

.0006 

.0006 

.00092 

.00134 

.036 

54 . 

14 

.0003 

.0002 

.0003 

10 

15 

.0006 

.0009 

.0010 

.0010 

.00097 

.00142 

.034 

H . - 

14 

.0003 

.0002 

.0003 

10 

15 

.0006 

.0009 

.0010 

.0010 

.00097 

.00142 

.033 

1  . 

1154 

.0003 

.0003 

.0004 

10 

15 

.0008 

.0012 

.0010 

.0010 

.00121 

.00170 

.047 

154 . - . 

1154 

.0003 

.0003 

.0004 

10 

15 

.0008 

.0012 

.0010 

.0010 

.00121 

.00170 

.047 

154  . 

1154 

.0003 

.0003 

.0004 

10 

15 

.0008 

.0012 

.0010 

.0010 

.00121 

.00170 

.047 

2.  . 

1154 

.0003 

.0003 

.0004 

10 

15 

.0008 

.0012 

.0010 

.0010 

.00121 

.00170 

.047 

254 . — . 

8 

.000,5 

.0004 

.0005 

7 

10 

.0010 

.0014 

.0016 

.0016 

.00158 

.00211 

.059 

3 . - . 

8 

.0005 

.0004 

.0005 

7 

10 

.0010 

.0014 

.0016 

.0016 

.00158 

.00211 

.059 

354 . 

8 

.0005 

.0004 

.0005 

7 

10 

.0010 

.0014 

.0016 

.0016 

.00158 

.  0021 1 

.059 

4. . 

8 

.000.5 

.0004 

.0005 

7 

to 

.0010 

.0014 

.0016 

.0016 

.00158 

.00211 

.059 

5 . - . 

8 

.000.5 

.0004 

.0005 

7 

10 

.0010 

.0014 

.0016 

.0016 

.C0158 

.00211 

.059 

6 . . . 

8 

.0005 

.0004 

.0005 

7 

to 

.0010 

.0014 

.0016 

.0016 

.00158 

.00211 

.059 

8 . 

8 

.0005 

.0004 

.0005 

7 

10 

.0010 

.0014 

.0020 

.0020 

.00158 

.00211 

.059 

10 . 

8 

.0005 

.0004 

.0005 

7 

to 

.0010 

.0014 

.0020 

.0020 

.00158 

.00211 

.059 

12  . . 

8 

.0005 

.0004 

.0005 

7 

10 

.0010 

.0014 

.0020 

.0020 

.00158 

.(H)211 

.059 

14  OD . . 

8 

.0008 

.0005 

.0006 

7 

10 

.0010 

.0014 

.0030 

.003(1 

.00206 

.00271 

.  076 

IfiOD . . 

8 

.0008 

.0005 

.OOOfi 

7 

10 

.0010 

.0014 

.0030 

.0030 

.00206 

.00271 

.076 

18  OD . 

8 

.0008 

.0005 

.0006 

7 

to 

.0010 

.0014 

.0030 

.0030 

.00206 

.(K)27l 

.076 

20  OD. . 

8 

.OOOS 

.0005 

.000(1 

7 

10 

.0010 

.0014 

.0030 

.00:40 

.00206 

.00271 

.076 

24  OD . 

S 

.0008 

.0005 

.0006 

7 

10 

.0010 

.0014 

.0030 

.0030 

.00206 

.00271 

.076 

*  To  be  measured  at  the  Kaglng  notch  of  piuK  gage. 

*  Allowable  variation  In  lead  between  any  two  threads  In  L,  lengt'i  of  gage 
(figs.  Vil.4  and  Vn.6). 

'  In  solving  for  the  correction  In  diameter  tor  angle  deviations,  the  average 
deviation  in  half  angle  for  the  two  sides  of  thread  regardless  ol  their  signs 
should  be  taken. 

*  The  lead  and  taper  on  plug  and  ring  gages  shall  be  measured  along  the 
pitch  line,  omitting  the  imperfect  threads  at  each  end. 

*  Allowable  variation  in  taper,  in  Li  length  of  gage  (fits.  VII.4  and  V1I.6). 

f  Tolerance  on  major  diameter  of  plug  gage  at  gaging  notch. 

<  Tolerance  on  minor  diameter  of  ring  gage  at  large  end. 

*  Maximum  possible  interchange  standoff,  any  ring  against  any  plug  other 
than  Its  master  plug,  may  occur  when  taper  deviations  are  zero  and  all  other 
dimensions  are  at  opposite  extreme  tolerance  limits.  Average  standoff 
should  be  well  within  these  maximum  limits. 


•Vote.— The  large  end  of  the  ring  gage  shall  be  flush  with  the  gaging  notch 
of  its  master  plug  gage  when  assemnled  handtight  within  ±0,002  in.  fo- 
sixes  M«  to  2  In.,  Inclusive,  within  ±0.00.0  In.  for  sixes  2H  to  12  In.,  inclusive, 
and  within  ±0.005  In.  for  sixes  14  In.  and  larger. 

The  tolerances  for  the  length  Li  from  small  end  to  gaging  notch  of  the  plug 
gage  (figs.  VIl.4  and  VII.fi)  shall  be  ±0.000  and  —0.001  for  sixes  fie  to  2  in., 
inclusive,  and  ±0.000  and  —0.002  for  sixes  214  in.  and  larger. 

The  tolerances  for  the  over-all  thread  length  Lj  of  tlie  i>hig  gage  (figs. 
VII.4  and  VII.fi)  shall  be  ±0.005  and  -0.000  for  sixes  '  ia  in.  to  2  in.,  inchisive, 
and  ±0.010  and  —0.000  for  sixes  214  in.  and  larger. 

Tolerances  for  the  thickness  Li  of  the  ring  gage  (figs.  VH.4  anil  VUI.fi) 
shall  be  ±0,001  and  -0.000  for  sixes  tie  to  2  in.,  inehisive.  and  ±0.002  and 
—0.000  for  sixes  255  in.  and  huger. 
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Table  VII.  11. — Diameter  equivalent  of  deviation  in  half 
included  angle  for  tools  and  gages  « 


Deviation,  >  fat 

8  threads 
per  Inch 

1114 
threads 
per  Inch 

14  threads 
per  inch 

18  threads 
per  Inch 

27  threads 
per  Inch 

1 

2 

3 

4 

5 

6 

min. 

in. 

in. 

in. 

in. 

tfl. 

1 .  . 

0.00006 

0.00004 

0.00003 

0.00002 

0.00002 

2 . 

.00011 

.00008 

.00006 

.00005 

.00003 

3 .  . 

.00017 

.00012 

.00010 

.00007 

.00005 

4 .  - 

.00022 

.00016 

.00013 

.00010 

.00007 

5 .  . 

.00028 

.00019 

.00016 

.00012 

.00008 

6 . 

.00034 

.00023 

.00019 

.00015 

.00010 

7 .  . . 

.00039 

.00027 

.00022 

.00017 

.00012 

8 . 

.00045 

.00031 

.00026 

.00020 

.00013 

9 .  . 

.00050 

.00035 

.00029 

.00022 

.00015 

10 . 

.00056 

.00039 

.00032 

.00025 

.00017 

11 . . . 

.00062 

.00043 

.00035 

.00027 

.00018 

12 . . . 

.00067 

.00047 

.09038 

.00030 

.00090 

13 .  . 

.00073 

.00051 

.00042 

.00032 

.00022 

14 . 

.00078 

.00054 

.00045 

.00035 

.00023 

IS . 

.00084 

.00058 

.00048 

.00037 

.00025 

16 . 

.00089 

.00062 

.00051 

.00040 

.00027 

17 . - . 

.00095 

.00066 

.00054 

.00042 

.00028 

18. .  . 

.00101 

.00070 

.00058 

.00045 

.00030 

19 .  . 

.00106 

.00074 

.00061 

.00047 

.00031 

20 . 

.00112 

.00078 

.00064 

.00050 

.00033 

21 . . - 

.00117 

.00082 

.00067 

.00052 

.00035 

22 . . 

.00123 

.00066 

.00070 

.00055 

.00036 

23 .  . 

.00129 

.00089 

.00074 

.00057 

.00038 

24... . 

.00134 

.00093 

.00077 

.00060 

.00040 

25 . 

.00140 

.00097 

.00080 

.00062 

.00041 

26 . 

.00145 

.00101 

.00083 

.00065 

.00043 

27 . 

.00151 

.00105 

.00086 

.00067 

.00045 

28 . 

.00157 

.00109 

.00089 

.00070 

.000411 

29 . 

.00162 

.00113 

.00093 

.00072 

.00048 

30 . 

.00168 

.00117 

.00096 

.00075 

.00050 

45 . 

.00252 

.00175 

.00144 

.00112 

.00075 

60 . 

.00336 

.00233 

.00192 

.00149 

.00099 

•  In  solvinc  for  the  diameter  equivalent  of  angle  deviations  the  average  de¬ 
viation  in  half  angle  for  the  two  sides  of  the  thread  regardless  of  their  signs 
should  be  taken. 

>  Diameter  equivalental.538t2p  tan  Sa,  where  jo-devlatlon  in  half  angle 
of thread. 


0  ENLARGED  VIEW  SHOWING  CHAMFERED 
EXTERNAL  THREAD  OF  BASIC  SIZE 


MOTT:  CENTER  OF  GAGING  NOTCH  SHOULD  INTERSECT  FLANK  OF 
THREAD  AT  OR  NEAR  FITCH  LINE. 


(D  ENLARGED  VIEW  SHOWING  CHAMFERED 
INTERNAL  THREAD  OF  BASIC  SIZE 

Fici  re  VI1.9. — Gaging  of  chamfered  threads  (see  pur.  C, 
■p.  14).' 

Notk.  -The  ehamter  illustrated  Is  at  angle  and  is  Vr  piteh  In  depth. 
However,  these  details  are  not  requirements  and  ar  given  only  for  Infor¬ 
mation  on  the  Illustration  shown.  The  chamfered  |)orllon  of  thread,  and  the 
full  chamfer  cone,  are  indicated  by  dotted  lines. 


Table  VII.  1 2.— Diameter  equivalent  of  deviation  in  pitch  for  tools  and  gages  » 


Deviation,  5p 

0.00000 

O.OOOOl 

0.00002 

0.00003 

0.00004 

o.oooas 

0.00006  1 

0.00007 

0.00008  j 

0.00009 

1 

2 

3 

4 

5 

fi 

7 

8 

9 

10  i 

11 

in. 

in. 

in. 

in. 

. 

in. 

in. 

in. 

in. 

. 

in. 

in. 

in. 

0.00000 

0.00000 

0.00002 

0.00003 

0.00005 

0. 00007 

0.00009 

0.00010 

0. 00012 

0.00014 

0. 00016 

0.00010 

.00017 

.00019 

.00021 

.00023 

.00024 

.00026 

.00028 

.00029 

.00031 

.00033 

0.00020 

.00035 

.00036 

.00038 

.00040 

.00042 

.00043 

.00045 

.iN1047 

.00048  1 

.00050 

0.00030 

.  . 

.00052 

.00054 

.00055 

.00057 

.00059 

.00061 

.00062  I 

.(KX)64 

.00066 

.00068 

0.00040. 

.00069 

.00071 

.00073 

.00074 

.00076 

.00078 

.00080 

.00081 

.00083 

.00085 

0.00050 

.00087 

.00088 

.00090 

.00092 

.00094 

.00095 

.00097  ’ 

.<KX)99 

.(N)UKl  i 

.00102 

0.00060 

. . 

.00104 

.00106 

.00107 

.00109 

•OOIll 

.110113 

.00114 

.4Kni6 

.00118  ’ 

.00120 

0.00070 

.00121 

.00123 

.00125 

.00126 

.00128 

.00130 

.00132 

.00133 

.W135 

00137 

0.00080 

.00139 

.00140 

.00142 

.00144 

.  (X)145 

.00147 

.00149 

.«)151 

.001,52 

.00154 

0.00090 

.00156 

.00158 

.  00159 

.00161 

.00163 

.00165 

.00166 

.  00168 

.00170 

.00171 

0.00100 

.00173 

.00175 

.00177 

.  00178 

.00180 

.00182 

.00184 

.00185 

.00187 

.<N1189 

0.00110 

.  00191 

.00192 

.  00194 

.00196 

.00197 

.14)199 

.  00201 

.1M>203 

.00204 

.00206 

0.00120 

.00208 

.00210 

.00211 

.00213 

.  00215 

.1)0217 

.00218 

.00220 

.00222 

.00223 

0.00130 

.00225 

.00227 

.00229 

.00230 

.00232 

.00234 

.00236 

.  iK)237 

.00239 

.00241 

0.00140 

.00242 

.00244 

.00246 

.00248 

. 00249 

.002,51 

.002.53 

.002.55 

.00256 

.00258 

0.00150 

.00260 

.00262 

.00263 

.00265 

.00267 

.00268 

.00270 

.00272 

.00274 

.00275 

0.00160. 

.00277 

.00279 

.00281 

.00282 

.00284 

.00286 

.09288  1 

.(N>289 

.00291 

.00293 

0.00170. 

.00294 

.00296 

.00298 

.00300 

.00301 

.00303 

.00305 

.00307 

.00308 

.00310 

0.00180 

.00312 

.00313 

.00315 

.00317 

.00319 

.00320 

.00322 

.  (M1324 

.00326 

.00327 

0.00190 

.00329 

.00331 

.00333 

.00334 

.00336 

.(X)338 

.00339 

.00341 

.(N1343  i 

.00345 

0.00300 

. 

.00346 

.00348 

.00350 

.00352 

.00353 

.  00355 

.003.57 

.  <N1359 

.00360 

.00362 

•  Diameter  equivalent-I.732>p.  where  ip-deviatlon  in  pitch  lietween  any  two  threads. 
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t  ■»  M  MiMUWB  CM  OMMCTOI 

iQuiMMcc:-fOuQooai,>aoooo  IN  a4eo(L|) 


5or*o*io‘ 


WTGM  ONNUTIW  AT  SIMU.  ENO 
1.5490 -0.0003 

MMOR  OMMETER  CtEAREO - 


0.009 


AU-OWMaLE  VARIATION  IN  LEAD  BETWEEN 
ANY  TWO  THREADS  ±0.0003 


CHECK  PLUG  THREADS 

ENLAR6ED  CROSS  SECTION 


TAPER:  I  IN  16  MEASURED  ON  DIAMETER 


taper:  I  IN  IS  MEASURED  ON  DIAMETER 
TAPER  tolerance:  -0.0012,  +0.0000  IN  0.420(L|) 


ALLOWABLE  VARUOION  IN  LEAD  BETWEEN 
ANY  TWO  THREADS  ±00010 

PLUG  THREADS 

ENLARGED  CROSS  SECTION 


ANY  TWO  THREADS  ±0.0004 

RING  THREADS 

ENLARGED  CROSS  SECTION 


TAPER  THREAD  PLUG  GAGE  TAPER  THREAD  RING  GAGE 

DIMENSIONS  IN  INCHES  UNLESS  OmERWISE  SFEOFIEO 


FiGi'RE  VII. 10. — Method  of  marking  and  dimensioning  taper  pipe  thread  gages. 
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(f)  Gaging  preasuretight  joints. — Taper  thread 
gages  shall  be  used  to  gage  straight  internal  pipe 
threads  forming  part  of  pressuretight  joints  where 
the  external  thread  is  tapered. 

The  gaging  notch  on  the  American  Standard 
taper  pipe  thread  plug  gage  shall  come  flush  w  ith 
the  end  of  the  American  Standard  coupling  straight 
pipe  thread,  NPS(\  table  V1I.4,  p.  7,  or  with  the 
bottom  of  chamfer,  if  chamfered,  allowing  a 
tolerance  of  one  and  one-half  turns  large  or  small 
to  gage. 

(d)  Gage  dimensions. — The  straight  “go”  and 
“not  go”  plug  and  ring  gages  used  for  checking 
mechanical  joint  threads,  tables  VII. 6  tod  VII. 7, 
p.  9  and  10,  shall  be  made  to  the  pitch  diam¬ 
eter  limits  specified  in  the  product  tables  in  ac¬ 
cordance  with  standard  practice  for  straight 
thread  gages. 

The  minimum  major  diameter  of  the  “go” 
tliread  plug  gage  shall  be  equal  to  the  minimum 
pitch  diameter  of  the  internal  thread  plus  an 
amount  equal  to  0.649519p.  The  maximum  major 
diameter  of  the  “not  go”  thread  plug  gage  shall 
be  equal  to  the  maximum  pitch  diameter  of  the 
internal  thread  plus  an  amount  equal  to  %  of 
0.649519/>  (=0.433013p). 

The  maximum  minor  diameter  of  the  “go” 
thread  ring  gage  shall  be  equal  to  the  maximum 
pitch  diameter  of  the  external  thread  minus  an 
amount  equal  to  0.649519p.  The  minimum  minor 
diameter  of  the  “not  go”  thread  ring  gage  shall 
be  equal  to  the  minimum  pitch  diameter  of  the 
external  thread  minus  an  amount  equal  to  %  of 
0.649519?  (=0.433013?). 

(e)  Gage  tolerances. — The  tolerances  on  all  gages 
should  be  in  accordance  with  the  gage  tolerances 
specified  for  American  Standard  taper  pipe  thread, 
NPT,  gages  in  table  VII.  10,  p.  15. 

9.  Marking  and  Dimensioning  of  Gages. — 
Each  ga^e  shall  be  marked  so  as  clearly  to  indicate 
the  nominal  size  of  pipe,  threads  per  inch,  and  the 
proper  thread  series  designation  as  given  in  the 
respective  section  of  this  standard.  Taper  pipe 
thread  gages  shall  be  marked  and  dimensioned  in 
accordance  with  figure  VII.  10. 

SECTION  VIII.  DRYSEAL  AMERICAN 
STANDARD  PIPE  THREADS  ® 

1.  INTRODUCTION 

The  simificant  feature  of  these  threads  is 
control  oi  trimcation  at  the  crest  and  root  to 
assure  metal  to  metal  contact  coincident  with  or 
prior  to  flank  contac*  Contact  at  the  crest  and 
root  prevents  spiral  leaKage  and  insures  pressure- 
tight  joints  without  the  use  of  a  lubricant  or  sealer. 
See  figure  VIII. 1.  If  not  functionally  objection¬ 
able,  lubricants  may  be  used  to  minimize  the 
Pv>ssibility  of  galling  in  assembly. 


*  This  section  is  sabstantlally  in  agreement  with  the  present  issue  o(  ASA 
B2.2,  “American  Standard  Dryseal  Pipe  Threads,”  which  is  publlsiied  by 
the  ASMS,  29  West  39th  Street,  New  York  18,  N.Y.  The  latest  revision 
should  be  consulted  when  referring  to  this  ASA  standard. 


The  principal  uses  for  this  thread  during  its 
development  were  for  refrigerant,  marine,  auto¬ 
motive,  and  aircraft  fuel  and  oil  line  fittings,  drain 
and  filler  plugs,  ordnance  gas  shells,  chemical 
bombs,  etc. 

External  Dryseal  pipe  threads  arc  tapered  only. 
Internal  Dryseal  pipe  threads  may  be  either 
straight  or  tapered,  as  specified.  All  Dryseal 
pipe  threads  are  right-hand. 

1.  Thread  Types. — Dryseal  pipe  threads  are 
of  four  types,  as  follows: 

Type  1 — D^seal  American  Standard  Taper 
ripe  Thread,  NPTF 

Type  2 — Dryseal  SAE  Short  Taper  Pipe 
Thread,  PTF-SAE  SHORT 

Type  3 — Dryseal  American  Standard  Fuel  In¬ 
ternal  Straight  Pipe  Thread,  NPSF 

Type  4 — Dryseal  American  Standard  Inter¬ 
mediate  Internal  Straight  Pipe 
Thread,  NPSI 

2.  Thread  Designations. — The  above  types 
of  Dryseal  pipe  threads  are  designated  by  speci¬ 
fying  in  sequence  the  nominal  size,  number  of 
threads  per  inch,  form  (Dryseal),  and  symbol  of 
the  thread  series,  as  follows: 

1/8—27  DRYSEAL  NPTF 
1/8—27  DRYSEAL  PTF-SAE  SHORT 
1/8—27  DRYSEAL  NPSF 
1/8—27  DRYSEAL  NPSI 

Each  of  the  letters  in  the  symbols  has  a  definite 
significance  as  folloivs; 

N= American  (National)**  Standard 
P=Pipe 
T= Taper 
S= Straight 
F=Fuei  and  Oil 
I = Intermediate 

3.  Appendix. — Appendix  7  contains  the  follow¬ 
ing  additional  information  on  the  pipe  threads 
covered  by  this  section : 

Definitions  and  letter  symbols. 

Suggested  twist  drill  diameters  for  drilled  hole 
sizes  for  Dryseal  pipe  threads. 

Pitch  diameters  of  taper  pipe  threads  shown  in 
their  relation  to  E\,  basic  pitch  diameter. 

Special  short,  PTF-SPL  SHORT;  special  extra 
short,  PTF-SPL  EXTRA  SHORT;  fine 
thread,  F-PTF ;  and  special  diameter-pitch 
combination,  SPL-PTF,  Dryseal  pipe  three ds. 

Dryseal  dimensions  derived  from  superseded 
dimensions  of  Li  equals  0.1800  for  the  — 27 
size  and  0.2000  for  the  % — 18  size. 

2.  THREAD  FORM 

The  angle  between  the  flanks  of  the  thread  is 
60°  when  measured  on  an  axial  plane  and  the  line 
bisecting  this  angle  is  perpendicular  to  the  axis 


»•  See  p.  1. 
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Fini  RE  VlIM. — Dryaeal  A  tiiericaii  Standard  pipe  threads  for  pressuretiyht  joints. 

\OTK.— Wbrn  threaded  Jolnta  are  made  up  wrench  tlitht  without  lubricant  or  sealer,  it  la  Intended  that  the  flanks  and  the  crests  and  roots  shall  be  in  contact 


of  both  the  taper  and  straight  threads.  Toler¬ 
ances  on  thread  elements  are  described  in  par.  2, 
below  and  given  in  table  VIlI.l. 

The  sketches  at  the  head  of  table  VI 1 1. 2  give  a 
sectional  view  of  this  modified  thread  form. 
When  the  crests  and  roots  of  commercially  manu¬ 
factured  product  arc  examined  closely,  tlicy  will  be 
found  tu  be  slightly  rounded  at  the  edges.  It 'is 
intended  that  the  pipe  tlireads  of  this  form  on 
products  shall  be  acceptable  when  the  entire 
crests  and  roots  lie  within  the  mnumum  limits 
of  table  VHI.2.* 

1.  MANXJFACTtTBINO  ToLERANCE  ON  PROD¬ 
UCT. — *The  maximum  allowable  variation  in  the 
Diyseal  Standard  (NPTF)  commercial  product 
is  1  turn  large  or  1  turn  small  from  the  gaging 
notch  on  the  plug  and  the  gaging  face  of  the  ring 


*  The  emts  and  roots  of  the  external  and  Internal  threads  may  he  truncated 
either  imrallel  to  the  pitch  line  or  parallel  to  the  axis. 


when  gages  are  screwed  up  firmly  by  hand  on  or 
in  the  product.  For  otner  types  of  Dryseal 
threads  smaller  tolerances  are  specified  as  indicated 
in  tables  VIII. 14,  VIII.20,  and  VIII.21.  Proper 
allowance  shall  be  made  for  any  variation  of  the 
gage  from  basic  dimensions. 

2.  Tolerances  on  Thread  Elements. — The 
permissible  variations  in  thread  elements  on 
steel  products  and  all  pipe  made  of  steel,  wrought 
iron,  or  brass,  e.\clusive  of  butt-weld  pipe,  are 
given  in  table  VIII. 1.  This  table  is  a  guide  for 
establishing  limits  of  the  thread  elements  of  taps, 
dies,  and  thread  chasers.  These  limits  may  be 
required  on  product  threads.  Limits  and*  tol¬ 
erances  for  crest  and  root  truncations  are  given 
in  table  VIII.2. 


Table  VIII.  1. — Tolerances  on  taper,  lead,  and  angle  for 
Dryseal  American  Standard  threads  on  pipe  and  fitting.-! 


.V'ominal  pipt'  size 

Threads 

per 

inch 

Taper  on  pitch 
line 

Lead  in 
length  of 
eff^ve 
thr^*a 

30’  half 
angle  of 
threads 

Max 

Min 

1 

z 

3 

4 

5 

6 

in. 

ifrg 

in. 

ia.lft 

iii.lft 

± 

VU,  ^  . 

27 

'?i» 

HU 

0.0010 

\ 

. . 

18 

'4I« 

HU 

.0015 

1 

ii.  . 

14 

'Xi« 

HU 

.0020 

1 

1,  IM,  1L-.  2 . 

UK' 

•4„ 

HU 

•  .0025 

94 

2ti,3  . 

8 

'K« 

HU 

•  -OfMO- 

•  For  sizes  2W  In.  and  lariter,  the  toteranoc  on  lead  shall  not  exceed  0.003 
in.  in  any  Inch  of  thread  length.  Sizes  t,  1 W.  Ui,  and  2  in.  with  threads  of 
siK'Cial  length  greater  than  1  in.  shall  he  suhjrat  to  .same  lead  tolerance  spec¬ 
ified  lor  the  2>3  in.  size. 

Length  of  effective  thread  Is  la,  Li  Short,  Li-hla,  or  Li  Short-l-Li,  as  the 
caae  may  be. 

N<itk.— For  tolerances  on  height  of  thread  stx-  table  VIII.2  and  for  lol- 
enmeex  jn  pilch  diameter  see  |>ar.  I,  p.  19. 
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Table  VIII.2. — Limitt  of  site  on  crest  and  root  truncations  of  Dryseal  Amertean  Standard  external  and  internal  taper  pipe 

threads  for  pressuretight  joints  utilhoul  lubricant  or  sealer,  XPTF 


Threads  per  inch 

Height  of 
sharp  V 
thread, 
H 

Height  of  thread,  A 

Truncation,/ 

Equivalent  width  of  flat,  t' 

Maximum 

Minimum 

Minimum 

Maximum 

Toleranccj 

Minimum 

Maximum 

Tolerance 

1 

2 

3 

4 

5 

6 

7 

8  ' 

9 

10 

11 

12  1  13 

1  !  - 

14 

.mI  Crest . . 

”\Root . 

,  of  Crest .  . 

*®\Root .  . 

ii/ Crest . 

‘"Root . 

,,1-fCrest . 

"^iRoot . i 

of  Crest . 

“Root . 1 

in. 

1  0.03208 

1  .04811 

i  .06186 

}  .07631 

1  .10825* 

ill. 

0.02685 

.04117 

.05500 

.06661 

.00613 

ill. 

0. 02426 

.03856 

.05236 

.06313 

.09275 

formula 
/  0.047P 
\  .094p 

(  .047p 

1  .OTSp 
/  .036p 

\  .060p 

/  040p 

1  .060p 

(  •042p 

1  .055p 

in. 

0.0017 

.0035 

.0026 

.0043 

.0026 

.0043 

.0035 

.0052 

.0052 

.0069 

formula 
O.OMp 
.  140p 
.078p 
.I09p 
.060p 

.085pl 

.060p 

.090p 

.055p 

.076p 

in.  \ 
0.0035 
.0052 
.0043 
.0061 
.0043 
.0061 
.0052 
.0078 
.0069  1 
1  .0095 

in. 

0  0018 
.0017 
.0017 
.0018 
.0017 
.0018 
.0017 
.0026 
.0017 
.0026 

formula 

0.054P 

.108p 

.O-Mp 

.090P 

.042p 

.070p 

.mp 

.069p 

.n48p 

.064p 

in. 

0.0020 

1  .0040 

.0030 
.0050 
.0030 
.0050 
.0040 
.0060 
.0060 
.0080 

formula 

0.  !08p 
.162p 

.090/> 

.126p 

.070p 

.098p 

.069p 

.103p 

.064p 

,  .088p 

!  1 

in.  1 
0.0040 
.0060 
.0050 
.0070 
.0050 
.0070 
.0060  1 
1  .0090 

•.0080 
•.0110  ; 

in. 

0.0020 

.0020 

.0020 

.0020 

.0020 

.0020 

.0020 

.0030 

.0020 

.0030 

•  There  Is  reason  to  doubt  the  practiosbllity  of  the  8  tpl  flat  w  idths  In  hard  materials  on  account  of  the  volume  of  metal  to  be  displaeed. 
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FOR  TYPE  1. 
TAMCR  PIPE  THREAD,  NPTF 


DRYfEAL 


This  series  of  thresds  applies  to  both  external 
and  internal  threads  of  full  length  and  is  suitable 


for  pipe  joints  in  practically  every  type  of  service. 
These  threads  are  generally  conceded  to  be  superior 
for  strength  and  seal.  Use  of  the  internal  tapered 


thread  in  hard  or  brittle  materials  having  thin 
sections  will  minimize  trouble  from  fracture. 

Dimensional  data  for  these  threads  are  given 
in  table  VIII  .4.  *  limitation  of  assembly  among 
the  various  types  of  Dryseal  standard  and  SAE 
SHORT  threads  shown  in  this  section  is  given  in 
table  VIII.3. 


•Tablb  VIII.  3. — Recommended  limitation  of  assembly  among  the  various  types  of  standard  Dryseal  threads  * 


[Non:  This  revtilon  doM  not  change  the  table  technically.] 


External  Dryseal  thread: 

For  assembly  with  internal  Dryseal  thread: 

Type 

Table 

Description 

Type 

Table 

Deecrlptlon 

1 

2 

3 

4 

S 

6 

, 

VIU.4 

NPTF  (tapered),  ext.  thd. 

1.. . - . 

VIII.4 

V1II.6 

VIU.7 

NPTF  (tapered),  Int.  thd. 

PTF-SAE  SHORT  (tapered),  int.  thd. 

NPSF  (straight),  int.  thd. 

NPSI  (str^^t),  int.  thd. 

fib,  i 

a* . 

4«  1 

VIII.8 

VIII.5 

PTF-SAE  SHORT  (tapered),  ext.  thd. 

4 . 

VIII.8 

NPSI  (straight),  int.  thd. 

NPTF  (tapered),  int.  thd. 

1 

VUI.4 

Internal  threads.  They  are  not  designed  for,  and  at  extreme  tolerance  limits 
may  not  assemble  with,  type  2  PT^SAE  SHORT  internal  threads  or  type 
3  .wSF  internal  threads. 

4  PTF-SAE  SHORT  internal  threads  are  primarily  intended  for  assembly 
with  type  1  N'PTF  external  threads.  They  are  not  designed  for.  and  at 
extreme  tolerance  limits  may  not  assemble  with,  type  2  PTF-SAE  SHORT 
cxternfd  threads. 

'  There  is  no  external  thread  for  the  .VPSF  or  .VP8I  types  of  threads. 

f  N’PSI  internal  threads  are  primarily  Intended  for  assembly  with  type  2 
PTF-SAE  SHORT  external  threads  but  will  also  assemble  with  full  length 
type  1  .VPTF  external  threads. 

*•  See  table  7.9,  p.  109,  for  limitation  of  assembly  with  other  series  Dryseal 
threads. 


•  Interchangeability  between  Dryseal  threads  shown  In  this  section  and 

Dryseal  special  threads,  PTF-8PL  SHORT  and  PTF-SPL  EXTRA 
SHORT.  Is  given  in  Ubie  7.9,  p.  1C9.  An  assembly  with  straight  internal 
pipe  threads  and  taper  external  pipe  threads  is  frequently  more  advantageous 
than  an  all  taper  thread  assembly,  particularly  in  automotive  and  other 
allM  industries  where  economy  and  rapid  production  are  paramount  con* 
sidetations.  Dryseal  tlireads  are  not  used  in  assemblies  in  which  both 
components  have  straight  pipe  threads.  , 

»  Trouble-free  assemblies  and  pressuretlght  joints  without  the  use  of  lubri¬ 
cant  or  sealer  can  bwt  be  assured  where  both  components  are  threaded  with 
NPTF  (full  length)  threads.  This  should  he  considered  before  specifying 
PTF-SAE  external  or  Internal  threads. 

•  PTF-SAE  SHORT  external  threads  are  primarily  intended  tor  asKmbly 
with  type  4  NP3I  internal  threads  but  can  also  be  used  with  type  I  NPTF 
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T  ABLB  VIII. 4. — Ba$ie  Himtntioiu  of  Dry$eal  American  Standard  taper  pipe  thread,  .VPTF 


-AT  MAX.  MT.  THB.  KO. 


(SEE  TABLE  VIII. 17) 


(SEE  TABLE  VIII.IS) 


Hlic 

Pitch,  p 

Pitch 
dionuten 
at  end  of 
oxtemal 

“Sf^ 

Pitch 
dlcinctcr 
at  end  0^ 
tatemol 
thread. 

A4 

Hand  engage¬ 
ment,  Ai 

External 
boBofnil 
thread  lengths 
lo 

VonlKh  thde, 

V,  ptasfull  thd 
toMtooce  plui 
thoulder  clear¬ 
ance.  (r-i-8pft) 

Shoul¬ 

der 

leiuth, 

{&+ 

Sp. 

approx.) 

External  thread 
for  draw, 
(Lt-Lt) 

Internal  *  boeie 
full  thread 
length, 
(^i-fin) 

Out¬ 
side 
diam¬ 
eter  n( 
suing, 
D, 

Out- 
oide 
diam¬ 
eter  of 
pl|.. 

• 

2 

3 

3 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

10 

17 

IH. 

In. 

In. 

u. 

Odt 

ie. 

tMl 

in. 

tUt 

in. 

in. 

tUt 

in. 

in. 

in. 

)ie-J7 . 

o.osm 

ariiA 

0.28118 

BlLn 

4.32 

0.2011 

7.03 

0.1130 

3073 

0.3730 

0. 1011 

ITS 

0.2711 

0.313 

0.3123 

.(ttm 

.3II3SI 

.37300 

.1813 

4.30 

.2030 

7.12 

.1112 

3072 

.3730 

.1024 

176 

.2726 

.407 

.403 

.OSSM 

.47730 

.40103 

.2278 

4.10 

.4018 

7.23 

.1007 

1802 

.3823 

.1740 

3.13 

.3043 

.340 

.540 

.OSSM 

.01201 

.02701 

.240 

4.32 

.4078 

7.34 

.1347 

1701 

.3023 

.1078 

3.02 

.4067 

.081 

.075 

)>  -M . 

.07143 

.73843 

.77843 

.320 

4.48 

.5337 

7.47 

.2103 

3028 

.7300 

.2137 

100 

.3348 

7.48 

,8(0 

.840 

-W . 

.071M 

.MTOS 

.08887 

.330 

4.73 

.5437 

7.04 

.2043 

1800 

.7300 

.2007 

180 

.5533 

7.73 

1.000 

1.050 

1  -lUi . 

.(MM 

1.2I3II3 

1.21803 

.400 

4.00 

.0828 

7.83 

.2347 

1020 

.0373 

.2828 

125 

.6000 

7.00 

1.327 

1.815 

ui-mt . 

.OMM 

1.33713 

1.38338 

.420 

4.83 

.7008 

8.13 

.2(00 

3013 

.0088 

.2808 

130 

.0800 

7.83 

1.077 

I. mo 

il»-IHj . 

.OMM 

1.70000 

1.82234 

.420 

4.83 

.TttS, 

332 

.2765 

8.180 

room 

.3035 

140 

.0800 

7.83 

1.012 

1.000 

2  -ll!r . 

.(MM 

Z2aO(B 

2.20827 

.436 

5.01 

.7303 

8.70 

.2747 

8.130 

1.0312 

.3203 

100 

.0080 

KXTl 

1387 

1375 

2ts-« . 

2.71033 

178210 

.082 

340 

1.1373 

0.10 

.3781 

3023 

1.5130 

.4355 

8.84 

1.0570 

140 

1803 

1 875 

3  -A . 

.12M0 

334082 

338830 

.700 

313 

0.00 

.3781 

8.023 

1.(781 

147 

1. 1410 

0.13 

1518 

«  See  BBnetAl  ipedSeAtloni  pwwdlnfUblM  ind  Ubla  Vin.8.  For  drilled 
tMrie  Me  Appendix  7,  p.  lOi. 

‘TabolAtedextemalb^ofalltlireadlengttisinoludecbaiiiferenotexoeed- 
iiiSOiie*andoiie4ialfpitdiee(tiireede)leiifW.  Desiinilie(ulltlireAdleii(th 
itaonld  eonal  the  eiteniAl  beue  fall  threed  length  plw  one  piteh. 

•  Tebiwtad  Intemel  bulo  lull  thread  lenctM  do  not  tndude  oountenlnk 
beyond  the  InterHctlon  of  the  pitch  line  end  the  chemfer  oone  (xagins  refer¬ 


ence  point).  Deeign  stee  full  thread  length  shonld  equal  the  Intenvu  basic 
full  thread  length  plux  one  pitch. 

•*  Be-D-(D.OSl>+l.I)p 
Bi-ErH).Oaa»Li 
L)-(|>AIH-«A)p 


4.  oimvtCATiom  roii  typs  a.  dkvibal 

rmSk  PtM  TRKSAO.  PTP-SAB  tHORT.  BX- 

TBBNAL 

fixtenuU  thrauls  of  thk  series  conform  in  all 
reraects  with  the  NPTF  threads  except  that  the 
full  thread  length  has  been  shortened  by  eliminat¬ 
ing  one  thread  at  the  small  end  for  increased 
clearance  and  economy  of  material. 


Dimensional  data  for  these  threads  are  given  in 
taUe  Vni.5.  Intercliangeabttity  between  the 
various  types  of  Dr^'sem  Standard  and  SAE 
SHORT  threads  is  given  in  table  VII  1.3.  Inter¬ 
changeability  between  the  PTF-SAE  SHORT, 
External  thread  and  Dr^'8eal  special  threads, 
PTF-SPL  SHORT  and'  PTF-SPL  EXTRA 
SHORT,  is  given  in  table  7.9,  p.  109. 


Tablr  VlII.o. — Batir  dimentioru  of  Drygeal  SAE  Bkorl  External  taper  pipe  thread,  PTF-SAE  SHORT,  Rrlernal  • 


Hawo  emMemm  (u  shobti^  as 


h-AT  MAX.  WT.  TH'O.  P.O. 


DIE  CHAMFER  AND 
SHOULDER  CLEARANCE 


footnote  C) 


(SEE  TABLE  VIII.IS)  (SEE  TABLE  VIII.4I 


Plteli 

1 

1 

Vanish  thds,  V, 

Minimum 

dtameter 

Hand 

Sxteinal4  4hasici 

|ilus  full  thd 

shoulder 

External  Ihn'ad 

Internal  »  basie 

Sisi' 

Pitch,  p 

at  end  of 

lx 

engagement. 

ftiUthi^ 

taler  plus 

length.  ! 

for  draw. 

full  thread 

external 

1,1  short 

length,  £1  short 

shouUlcr  clt'ur>  i 

(L}  short  ' 

short 

length.  (£1 

unee,  (V 

-I-3P/2I 

short ) 

short  -(-4pl 

1 

-l-2K.pl  I 

1 

2 

3 

4 

5 

6 

7 

8 

6 

HI 

11 

12  1 

13 

14  1 

15  1 

Hi 

Iff. 

in. 

,0.  1 

1 

thd9  1 

in.  ' 

Hide 

in.  i 

Ikdt 

'  in.  ‘ 

thd* 

i 

in. 

in. 

thd* 

.  1 

in.  1 

fhdM 

ti»-27 

U.037M 

4.32 

a  1236 

.182 

0.2241 

6.05 

6.6926  1 

2.  50 

6.3167 

6.  loti 

2.73 

6.2711 

7.32 

U— 27 . 

.03704 

.3a382 

.  161.3 

4.36 

.1244  ‘ 

3.36 

.2268  ! 

6. 12 

.0926 

2..W 

.3104  1 

1  .  1(724 

2.76  1 

1  .2726 

7.36 

14-18... . 

.aviso 

.vnm 

.2278  1 

4.  to 

.  1722 

3.  16 

.3402  ‘ 

6.23 

.  1389  ! 

2.50 

.4851 

.  1746 

3.  13 

.;I94.5 

7.  10 

^(1-18 . 

.OSSSO 

.  61548  1 

.24(1 

4.32  1 

.  1844 

3.  .32 

.3.322 

6. 34 

.  1389 

2.50 

.4911  1 

.  1678 

\  -I 

.4667 

7.  .12 

Ii-U  . . 

.07143 

.76289 

.320  ; 

4.48 

.2486 

3.4H 

.4623 

6.47 

.  1786 

2.  .30 

.  6409 

.2137 

2.99 

.5343 

7.48 

ti— 14 . 

.0714.3 

.V7214 

.339  1 

4. 7,3 

.2676 

3.75 

.  4743 

6.64 

.  1786 

2.  .56 

.6.528  ! 

.2067 

,  2.89 

..V333 

7.  75 

I-lIls . 

.08690 

1.21906 

.4<X)  ' 

4.  rtfi 

..1130 

3.60  , 

.5958 

6.85  , 

.2174 

2.50  , 

.8132  , 

.2828 

•  3. 2.3 

.fiTioy 

7.60 

Ua-IIW . 

.  tgwtVn 

1.56256 

.420 

4.83 

.3:i30 

3.83 

.6168 

7. 13 

.2174 

2  .  .50  ; 

.8.372 

.2868 

3. 36 

.6809 

7. 83 

Us-IlU. . 

1  .oxnwi 

1.801.32 

.420 

4.l« 

.3336 

XK\ 

.  6165 

7.32 

.2174 

2.  .30 

.8.539  ' 

..303.3 

3. 49 

.6869 

7.83 

2-1Uj . 

2. 2744.3 

.436 

5. 61 

1  .3490 

4.01 

.6695 

7.70 

,2174 

2.50 

.8869 

.32a3 

3.69 

.  6969 

8. 61 

21j-8 . 

.  I2S00 

2.72734 

.682 

5. 4<'i 

4.46 

1.0125 

8.  10 

.312.3 

2.56 

1.32.56  1 

.  455.5 

3.  m 

1.6.576  1 

H.  46 

8-8 . 

.  I2.V» 

3.34844 

.766 

6.  13 

■  .<m6 

5.  13 

1.6750 

8.60 

.3123 

2.50 

1.387.5 

.4340 

3.  47 

1  1.  1416  1 

9.  13 

•  See  CBiierAl  epedfloettims  preoedlng  tsbiee  and  table  vni.S.  For  drilled 
hole  tiiea  see  appendix  7,  p.  104. 

>  Tabulated  external  baeia  tnU  thread  lengths  tn(dade  chamfers  not  exceed  - 
ing  cue  *  and  one-hall  pltebea  (thread^  wngth.  Design  site  full  thread 
length  shoalde(iaal  the  external  bash)  fnuthr^  length  pins  one  pitch. 

•Tuhur(ih.(T  intcnial  haste  lull  tlin'ad  Icngtlis  iln  not  inrliidc  coiiiiicrstnk 
beyond  tlir  intersi'cllon  of  IIk-  iiiteh  Hih'  and  iIh-  chamfer  eone  (gaging  n*fer- 


enw  polnl).  Dtssign  site  lull  (lireiid  leiigtii  .should  equal  llie  iiiieniai  nasie 
full  thread  length  pins  one  pitch. 

•*  Eishort-D-ra.(»D+1.087)p 
I4  shm-  (0.8D-|-S.8)p 


S.  SPBCiriCATIONS  FOR  TYPE  3,  DRY8BAL 
TAPBR  PIPS  THREAD,  PTP-SAE  SHORT.  IN¬ 
TERNAL 

Internal  threads  of  this  series  conform  in  all 
respects  with  NPTF  threads  except  that  the  full 
thread  length  has  been  shortened  by  eliminating 
one  thread  at  the  large  end. 


Dimensional  data  for  these  threads  are  given  in 
table  VIII.6.  Interchangeability  between  the 
various  types  of  Dryseal  standard  and  SAE 
SHORT  threads  is  given  in  table  VII  1.3.  Inter¬ 
changeability  between  the  PTF-SAE  SHORT, 
Internal  thread  and  Drvseal  special  threads,  PTF- 
SPL  SHORT  and  PTF-SPL  EXTRA  SHORT, 
is  given  in  table  7.9,  p.  109. 


Tabi.E  Vin.6. — Ba»ic  dimmaioM  of  Dryseal  SAE  Short  Internal  taper  pipe  thread,  PTF-SAE  SHORT,  Internal  • 


MSWO  CWeSGEIlieWT  (Li  SHOWT)  »  L> 


AT  MAX.  INT.  TH'O.  P.O. 


(SEE  TABLE  VIII.  7)  (SEE  TABLE  VIII. 4) 


Pitch,  p 

Pitch 
.  diameter 
at  end  of 
Int  thread. 
Cl  short* 

/>■ 

Hand  cni 
L\  si 

lagement. 

lort 

f 

Internal  basic  * 
full  thread  length, 

(A)  short  +Lit 

H  '  9 

liuk' depth 
for  .8  A  E 
short 
tn|) 

to 

1 

2 

4 

5 

6 

in. 

in. 

in. 

this 

in. 

ihdt 

t 

in.  1 

thfl* 

in. 

lis-27 . 

O.0S7O4 

0.27887 

a  too 

4.  32 

0. 1230 

3.32 

0.3341  1 

6.  32 

0.4584 

U-27 . 

.03704 

.37120 

.  1813 

4.36 

.  1244 

3.36 

.2356  i 

6.36 

.4578 

M-18  . . 

.Qsvas 

.48815 

.2278 

4. 10 

.  1722 

3. 10 

.3389  , 

6. 10 

.6722 

H-W  . 

flUSO 

.82334 

.240 

4.32 

.  1844 

3.32 

.3511 

6.32 

.6844 

li-M...  . - . 

.07143 

.77307 

.320 

4.48 

.2486 

3. 48 

.4829  : 

8.48 

.8915 

-14 . 

.07143 

.98441 

.339 

4, 75 

.2876 

3.  75 

.4819  1 

6.  75 

.9105 

l-llla . 

.08808 

1.23320 

.400 

4.60 

.3130 

3.60 

.5739 

6.60 

1.0038 

in-iiij . 

.08608 

1., 57795 

.420 

4.83 

.3330 

3.83 

..5939  ! 

6.83 

1.  1156 

lli-IUi . 

.08806 

1.81681 

.420 

4.83 

.3330 

3.83 

.5939  I 

6.83 

I.  1156 

2-nH . 

.08608 

2.20084 

.436 

5.01 

.3490 

4.01 

.6099  ; 

7.01 

1. 1316 

2Va-8 .  . 

.  12300 

2.  75435 

.682 

.V48 

.  .Vi70 

4.48 

.9320 

7.46 

1.6820 

3-8. . 

.  12M0 

3.38060 

.766 

6.  13 

.6410 

13 

1.0160 

8.  13 

1.7660 

•  8«r  genrisl  sprdflcatloiw  prFcrding  tablm  and  taMr  VIII.  .1.  For  drtllmt 
hole  SI*  appendix  7,  p.  104. 

•  Tabulated  Internal  b^c  full  thread  lengths  do  not  Include  countersink 
beyond  the  Intersection  of  the  pitch  line  and  the  chamfer  cone  (gaging  refer¬ 


ence  point).  Design  .site  full  thread  length  should  equal  the  internal  ba.sic  full 
thread  length  plus  one  pitch. 

*e  E,  sbort>Ki  sbort-Hl.OezSLi  short. 
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«.  IPICIFICATIOHS  FOR  TYPE  3,  DRYSBAL  FUEL 

INTERNAL  STRAIGHT  PIPE  THREAD,  NPSF 

Threads  of  this  series  are  straight  (cylindrical) 
instead  of  tapered.  They  are  pnerally  used  in 
soft  or  ductue  materials  which  will  adjust  at 
assembly  to  the  taper  of  external  threads  but 
may  also  be  used  in  hard  or  brittle  materials  where 
the  section  is  heavy. 

Dimensional  data  for  these  threads  are  given 
in  table  VIII. 7.  Interchangeability  between  the 
various  types  of  Dryseal  standard  and  SAL 
SHORT  threads  is  given  in  table  VIII.3.  Inter- 
changeabilitv  between  the  NPSF  thread  an<l 
Drvseal  special  threads,  PTF-SPL  SHORT  and 
PTF-SPL  EXTRA  SHORT,  is  given  in  table 
7.9,  p.  109. 


7.  SPECIFICATIONS  FOR  TYPE  4,  DRYSEAL 
INTERMEDIATE  INTERNAL  STRAIGHT  PIPE 
THREAD,  NPSI 

Threads  of  this  series  are  straight  (cylindrical) 
instead  of  tapered.  They  are  generally  used  in 
hard  or  brittle  materials  where  the  section  is 
heavy  and  where  there  is  little  expansion  at 
assembly  with  the  external  taper  threads. 

Dimensional  data  for  these  titreads  are  given 
in  table  VIII. 8.  Interchangeability  between  tlie 
various  types  of  Dryseal  threatls  is  given  in  table 
VHI.3.  Interchangeability  between  the  NPSI 
thread  and  Drvseal  special  threads,  PTF-SPL 
SHORT  and  ITF-SPL  EXTRA  SHORT  is 
given  in  table  7.9,  p.  109. 


Table  VTII.7. — Dryseal  American  Standard  fuel  internal 
straight  pipe  thread  limits,  NPSF“ 


Table  VHI.8. — Dryseal  American  Standard  intermediate 
internal  straight  pipe  thread  limits,  S'PSl  » 


Size  1 

Pitch  diameter  *  | 

.Minor  ' 
diameter 

Design  site  • 
minimum  length 
of  full  thread 

:  Max  1 

Min  •  f 

Min 

I  1  2 

3 

4 

5  1  6 

M«"27- .  ! 

1 

in. 

iti. 

in. 

1 

in.  I  thd*. 

0.2803 

0.2768 

0.2482 

■',*  1  8.44 

U— 27, . 

.3727 

.3692 

.3406 

‘le  !  8.44 

^4—18. 

.4904 

.4832 

.4422 

'•Hj'  8.44 

44-18.  . . 

.62S7 

.6205 

.5776 

yi  <  9.00 

i 

Vi— 14, . i 

.7767 

1 

.7700 

.7133 

xjSai  9. 19 

44—14. 

.9872 

.9805 

.9238 

*tiJ  9. 19 

l-lUi  i 

1.236S 

1.2281 

1 

1.1600 

2hai  8.98 

i 

•  See  general  sspeciflcations  preteding  the  tables  and  table  vni.3.  For 

drilled  hole  sites  see  appendU  7,  p.  104.  ^ 

» The  pitch  diameter  of  the  tapp^  hole  as  Indicated  by  the  taper  plug  gage 
is  slightly  larger  than  the  values  given  due  to  the  gage  having  to  enter  approx¬ 
imately  44  turn  to  engage  first  full  thread.  ..... 

'.As  the  Dryseal  .American  Standard  pipe  thread  form  is  maintained,  the 
major  and  minor  diameters  of  the  internal  thread  vary  with  the  pitch  diam- 
FtFf. 

s  Col.  2  is  the  same  as  the  Ei  pitch  diameter  of  thread  at  large  end  of  internal 
thread  (table  VI  11.4)  minus  (small)  44  thread  taper. 

'  Taps  that  produce  tafijied  holes  to  the  above  limits  in  cast  iron,  stwl, 
and  brass  will  produce  tapped  holes  approximately  0.001  in.  smaller  in  tine 
and  similar  soft  metals.  Plug-gage  turns  engagement  shomd  be  reduced 
accordingly. 

'  Column  3  is  column  3  reduced  by  I  la  turns. 

•  Tabulated  internal  full  thread  lengths  do  not  include  countersink  bi-yond 
the  intersection  of  the  pitch  line  and  the  chamfer  cone  (gaging  reference 
■mint). 


Siie 

diameter 

IVsign  size  •  mini* 
mum  length  of  full 

Max  **■' 

Min 

M  in 

thread 

1 

2 

3 

4 

5  1 

6 

4i«-27  . 

in. 

0.2826 

. 

tn. 

0.2791 

in. 

0.  2.S05 

in.  1 

tkdg. 

8.  44 

44-27 

.3730 

.3715 

.3429  < 

8.44 

44-18  ..  . 

.4938 

.4886 

.44.‘>7 

'•■32 

8.44 

’4-18 

.6292 

.6240 

..■>811 

1  , 

9.00 

4.— 14 . 

.7812 

.  7745 

.7180 

9. 19 

44-14 . 

.9917 

.9830 

.9283 

9.19 

l-114j  - 

1.2420 

1.2338 

1. 1653 

8.98 

•  See  general  specifications  preceding  tables  and  table  Vni.3.  For  drilled 
hole  sites  see  appendix  7,  p.  104. 

‘The  pitch  diameter  of  the  tapped  hole  as  indicatid  by  the  laiier  plug 
gage  is  slightly  larger  than  the  values  given  due  to  the  gage  having  to  enter 
approximately  44  turn  to  engage  first  full  thread. 

'  As  the  Dryseal  American  Standard  piiic  thread  form  is  maintained,  the 
major  and  minor  diameters  of  the  internal  thread  vary  with  the  pitch  dia¬ 
meter. 

Column  2  is  the  Ei  pitch  diameter  of  thread  at  large  end  of  internal  thmad 
(table  V11I.4)  plus  (large)  ‘A  thread  taper. 

'  Taps  that  produce  tapped  holes  to  the  above  limits  in  cast  iron,  st«d, 
and  brass  will  produce  tapped  holes  approximately  0.001  in.  smaller  in  tine 
and  similar  soft  metals.  Plug-gage  turns  engagement  should  be  reduced 
accordingly. 

r  Column  3  is  column  2  nduced  by  1  (.■  turns. 

>  Internal  thread  tabulated  full  thread  lengths  do  not  include  countersink 
beyond  the  intersection  of  the  pitch  line  and  the  chamfer  cone  (gaging  refer¬ 
ence  point). 
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8.  OAOB8  AND  GAGE  TOLERANCES 

1.  Design  of  Gaijes. — Gages  for  Dryseal  pipe 
threads  should  conform  with  the  dimensions  for 
the  gages  shown  herein.  The  thread  form  shall 
conform  to  that  specified  in  par.  2,  p.  18  except 
that  crests  of  the  threads  on  the  plug  and  ring 
gages  shall  be  truncated  0.20p  to  0.25».  These 
truncations  will  be  as  shown  in  table  VIII.9. 
The  form  of  the  root  clearance  for  the  gages  is 
optional.  Tolerances  on  dimensions  other  than 
truncation  shall  conform  to  those  specified  in 
table  VIII. 10. 

2.  Relation  op  Lead  and  Angle  Deviations 
TO  Pitch  Diameter  Tolerances  op  Gages. — 
When  it  is  necessary  to  compute  from  measure¬ 
ments  the  decimal  part  of  a  turn  that  a  gage 
varies  from  the  basic  dimensions,  w  Inch  is  required 
for  master  and  reference  gages,  tables  VII.  11  and 
Vn.l2,  p.  16,  should  be  used.  Table  VII. 11 
gives  the  corrections  in  diameter  equivalents  for 
angle  deviations  and  table  VII.  12  gives  the 
diameter  equivalents  for  lead  deviations.  These 
values  are  always  added  to  the  pitch  diameter 
in  the  case  of  external  threads  ana  subtracted  in 
the  case  of  internal  threads  re^^ardless  of  whether 
or  not  the  lead  or  angle  deviations  are  plus  or 
minus. 

The  diameter  equivalents  for  lead  and  angle 
deviations  plus  the  pitch  diameter*  deviatmn 
multiplied  by  16  gives  the  longitudinal  variation 
from  basic  at  the  gaging  notch.  This  longitudinal 
variation  divided  by  the  pitch  ec|uals  the  decimal 
part  of  a  turn  that  the  gage  vanes  from  basic  at 
the  gaging  notch. 


3.  Gaging  or  Dryseal  Pipe  Threads. — The 
three  accepted  methotls  of  gaging  Dryseal  pipe 
threads  with  threaded  plug  and  ring  gages  are: 

(a)  Position  method  of  gaging  with  basic- 
notcli  gages, 

(b)  Limit  method  of  gaging  with  step-limit 
gages,  and 

(c)  Turns-engagement  method  of  gaging  with 
basic-notch  or  step-limit  gages. 

All  methods  of  gaging  external  Dryseal  threads 
involve  the  use  of  two  ring  thread  gages,  the 
(Li)  thin-ring  thread  gage  for  checking  the  virtual 
diameter  over  the  hand  engagement  of  (Li)  thread 
length  and  the  (Zj)  full  ring  gage  for  checking  the 
virtual  diameter  over  the  remainder  of  the  full 
thread  length  and  the  taper  over  the  full  tliread 
length. 

All  methods  of  gaging  internal  Dryseal  threads 
involve  the  use  of  two  plug  thread  gages,  the  (£,) 
plug  thread  gage  for  checking  the  virtual  diameter 
over  the  hand  engagement  or  (Z,,)  thread  length 
and  the  (L3)  plug  thread  gage  for  checking  virtual 


Table  VIII. 9. — Crest  truncation  of  threads  of  Dryseal  pipe 
thread  gages 


Threads  per  Inch 

Truncation 

Max 

1  .Min 

1 

2 

3 

in. 

in. 

27... .  ; 

o.ooaa 

0  0074 

18  .  ! 

.0130 

.0111 

14 .  .  ! 

.017» 

.0143 

lUi . 

.0217 

•  0174 

8 . .  . .  .t»3i2  ,  oajo 
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TasUI  VIII.IO. — Taltrmttett  f9r  r^trtmet  ami  inapertiam  (teorh'af)  plug  and  ring  gaget,  XPTF 


SmOmipipa 

fte 

11 

TMw 

TolmaasM 

l*ad»< 

ToitroMsoH 
taper  <■. 

Toler- 

aBoeoB 

OMtortli- 

amrlrr' 

Total  eumnlaUve 
tolerances  on 
pih^  dkineler 

Staadna  be- 
tsrecn  ptaag 
and  nng 
gage*  at  gM- 
inn  notch  isr 
dimensions 

atoppedte 
extreme  Uder- 
anee  limits  * 

Pll«S 

Rlaos 

Fluff 

Rlnff 

Phw 

Rlnp 

Pluis 

Rings 

Plugs 

Rinm 

I 

2 

2 

4 

s 

0 

7 

2 

0 

10 

11 

12 

11 

14 

i». 

is. 

in. 

is. 

aUs 

aiis 

lit. 

in. 

in. 

iff. 

iff. 

In. 

iff. 

+ 

4* 

• 

+ 

. 

27 

aaoDk 

aoooo 

16 

20 

0.0002 

■'Xi.h'I 

•a  0010 

*aooio' 

0.00000 

aooii8 

0.022 

H . 

27 

.0222 

.0002 

16 

20 

I  1'  1 

■unn 

.0010 

.0010 

till 

.00112 

.022 

M . 

U 

.0002 

.0002 

16 

20 

■rwi 

.0022 

.0002 

.00002 

.00114 

.026 

M . 

M 

.0002 

16 

20 

Mirwi 

.0002 

.on' 

.00002 

.00114 

.021 

14 

.om 

.on 

10 

15 

nma? 

mi  49 

jtti 

. 

H . 

14 

.0002 

.0002 

.0002 

10 

16 

.0006 

.0000 

.0022 

.on 

.00007 

.00142 

.018 

1 . 

nil 

>'1 

.0004 

10 

16 

.0002 

.oou 

.OOtt 

.00121 

.00170 

.047 

JM 

lilt 

■tuXl 

.0004 

10 

16 

.0012 

•  OOtt 

.OOtt 

.00121 

.00170 

.047 

Ui . 

lUi 

1 

10 

16 

.0002 

.0012 

.0042 

.OOtt 

.00121 

.00170 

.047 

2 . 

iiii 

H  kiS 

.0002 

.0004 

10 

16 

.0002 

.0012 

.ooa 

.oou 

.00121 

.00170 

.047 

Wl . 

2 

.0006 

.0004 

.0006 

7 

10 

.0014 

.0002 

.on 

.(>,166 

.00211 

.080 

S . 

2 

.0006 

.0001 

.0006 

7 

to 

1 

.0010 

.0014 

.0020 

.0002 

.00166 

.00211 

.062 

•  To  be  mfeured  ot  the  mtlng  noteb  of  plutt  (oiie. 

‘  ADowoble  voriatioii  ia  lead  bHwern  any  ta-o  threadi  in  Li  lenalh  of  mac. 
« la  Mrirtaii  hr  the  comet  ion  la  dtamrtrr  hr  anale  deviation*,  the  avrrace 
devlatha  la  baU  anale  hr  the  two  ildtti  of  thread  rvaardirm  of  thoir  elans 
iboidd  be  taken. 

•  The  lead  and  taper  on  phia  and  rina  aaae*  shall  be  measured  skma  the 
Idteh  bar,  omlttlaa  the  tmperhct  threads  at  each  end. 

•  .\Oowable  variation  In  taper  in  Li  lenath  of  aaae. 

I  Toleranee  on  malor  diameter  of  plua  aaae  at  nialna  notch. 
sTohranee  on  minor  diameter  of  rina  a^  of  laracrnd. 
t  Maximum  pomihie  Interehanae  rtaiMoff,  any  rina  saainst  any  plua  other 


than  its  master  plua,  may  oecur  when  tapiv  deviations  are  u-m  and  all  other 
dimensions  are  at  opuoaite  extreme  tolerance  limits,  tveraae  standod 
should  he  a'eli  a'lthin  these  maximum  limits. 

Nr>TK.— The  toleianoe*  hr  the  lenath  f.i  from  small  end  toaaaina  notch  of  the 
phia  aaae  shall  he  -H).um  and  -O.OOl  hr  siaa  Ms  to  2  in.,  indusive,  and  +0.000 
and  —0.002  hr  sites  2M  in.  and  laraer.  The  toleranoes  hr  the  overall  thread 
lenMh  Lt  of  the  plua  aaae  shall  he  +0.lins  and  -n.noo  hr  sites  If*  to  2  in. . 
inenulve,  and  +OJ)IO  and  — O.OOO  hr  sites  21r  in.  and  laraer.  Toleiances  for 
the  thiekm>as  L\  of  the  rina  aaye  shall  hi>  -O.raxi  and  +O.Wtl  tor  sites  li*  to 
2  In.,  Inel..  and  -0.000  and  +0.002  hr  sites  21>  in.  and  laraiv. 


diameter  of  tlie  thread  beyond  tlie  hand  engage¬ 
ment  length  aiul  taper  over  the  full  thread  length. 

As  indicated  in  the  separate  descriptions  of  the 
various  gaging  methods,  coordination  of  the  two 
ring  thread  gages  for  external  threads  and  coordi¬ 
nation  of  the  two  plug  thread  gages  for  internal 
threads  control  and  check  thread  taper  and  length. 
The  gages  cannot  be  correlatwl,  however,  for  ex¬ 
ternal  threads  of  minimum  virtual  diameter  or 
internal  threads  of  maximum  virtual  diameter 
unless  the  design  size  full  thread  length  of  the 
threads  is  one  thread  longer  than  basic  full  thread 
length. 

Inspection  (working)  gages  should  not  be  use<l 
if  worn  beyond  the  liasic  dimensions  by  more  tlian 
a  turn  (thread).  It  is  recommended  tliat  the 
standoff  from  the  reference  gage  bt*  determined  for 
each  inspection  (working)  gage  and  that  values  b(> 
taken  into  consideration  when  the  gage  is  used. 
All  ga^s  for  Diyseal  threads  should  be  kept  under 
careful  surveillance  and  the  standoff  value  revised 
as  the  gage  wears. 

The  threads  of  tools  and  the  threads  of  a  per- 
^ntage  of  the  product  or  casts  in  the  case  of 
internal  threads  should  bo  projected  as  a  check 
on  thread  form  and  tnincation.  ..Vlthough  pro¬ 
jection  is  strongly  recommeiuhnl,  the  tnincation 
at  major  diameter  of  internal  thread  and  minor 
fliameter  of  external  thread  may  be  checked 
respectively  with  special  plug  an<l  ring  gages  with 
thread  angle  reduced  to  clear  the  flank  of  the 
threads;  and  the  truncation  at  minor  diamete'r  of 
intenial  taper  threael  aiul  major  diameter  of  ex¬ 
ternal  taper  thread  mav  be  eTuckwl  respectively 


with  plain  taper  plug  gages  and  plain  taper  ring 
gauges.  Internal  straight  thread  truncation  at 
minor  diameter  may  be  checked  with  plain*  cylin¬ 
drical  plu^  gages. 

(o)  Portion  method  oj  (latjin*/  with  btmc-notch 
yaijea. — The  position  methoil  of  gaging  Dryseal 
threads  with  plug  tlircad  and  ring  tliread  gages  is 
a  visual  check  of  tlie  position  of  the  gages  in  rela¬ 
tion  to  tlie  product.  It  involves  estimating  the 
position  of  a  notch  or  step  on  the  thread  gages  in 
relation  to  the  gaging  point  of  the  product  within 
the  allowable  tolerance. 

While  the  method  is  the  same  as  that  usi'd  for 
years  past  in  checking  conventional  pipe  threads 
writhout  the  Dryseal  feature,  the  gages  are  dif¬ 
ferent  with  respect  to  tnincation  of  threads,  the 
crests  of  the  threads  at  the  minor  diameter  of  the 
ring  gages  and  the  major  diameter  of  the  plug 
gages  being  tnincateil  to  a  greater  extent  to  clear 
the  increased  truncation  of  the  product  thread. 
Another  distinction  is  that  the  Drx'seal  (Lj)  ring 
is  counterbore<l  larger  than  the  thread  diameter 
at  the  small  end,  a  distance  equal  to  the  (L,) 
thread  length  minus  one  pitch,  ('onventional 
rings  and  plugs,  however,  may  be  convert»*d  to 
Diys<*al  by  grinding  the  crests  to  conform  with 
the  width  of  flats  specifif'd  for  Dryseal  gages,  and 
grinding  a  counterbore  in  the  (Lj)  ring  gage. 

The  gages  are  turned  or  screw’erl  handtight  into 
or  onto  the  threaded  product,  the  position  of  the 
ga^e  notch  in  relation  to  the  product  reference 
point  being  noted  to  determine  whether  the  stand¬ 
off  excewls  the  allowable  tolerniu’e.  Allowance 
must  be  made  for  excessive  chamfer  at  the  small 
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Table  Wll M.—Po«ition  method  of  gaging  Dryseal  pipe 
threads  with  basic-notch  gages 


Thread  to  be 
««*«> 

dated  with— 

Oaging 

applicable 

to— 

Threads  are  within 
the  Viewable  toler¬ 
ance  when  the  prod¬ 
uct  reference  point  Is 
flush  with  the  gage 
reference  point  within 
the  following  toler¬ 
ances; 

1 

2 

3 

4 

5  i 

1 

6 

Drveeal  • 
NPTF, 
external 

NPTF  (Z-i) 
and 

NPTF  (At) 
basic- 
notch 
Dryeeal 
Ting 
thread 
gages 

Table 

VIII.IS 

All  sizes 

Plus 

(small) 

1  turn 

Minus 

(large) 

1  turn 

Dryeeal  • 
PTF-SAE 
SHORT, 
external 

•All  sixes 

Plus  I 

(small)  j 
0  turn  1 

! 

Minus 

(large) 

Ui 

turns 

1 

Threads  are  within 
the  allowable  tol¬ 
erance  when  the 
product  reference 
point  is  flush 
with  the  gage 
notch  witnin  the 
following  toler¬ 
ances: 

DRYSEAL ‘ 
NPTF, 
Internal 

NPTF  (A,) 
basic- 
notch 
Dryseal 
plug 
thread 
gage 
and 

NPTF  (Aj) 
basic- 
notch 
Dryseal 
plug 
thread 
gage 

Table 

VII1.16 

and 

Table 

vm.n 

All  sixes 

Plus 

(large) 

1  turn 

Minus 

(small) 

1  turn 

DRYSEAL ‘ 
PTF-SAE 
SHORT. 
Internal 

•All  sixes 

Plus 
(large) 
u  turn 

Minus 
(small) 
Ua  turns 

DRY8EA1-  « 
NPSF, 
internal 

NPTF  (Ai) 
basic- 
notch 
Dryseal 
plug 
threarl 
gage 

Table 

Vlll.lfi 

.All  sizes 

Plus 

1  (large) 

0  turn 

Minus 

(small) 

Ua 

turns 

DRYSEAL ' 
NPSI, 
internal 

All  sSizes 

Plus 

(large) 

I  turn 

!  Minus 
(small) 
la  turn 

i 

1 

1 

•  As  a  check  on  taper,  the  (Li)  and  (L:)  rlnn  thread  fiaftes  shall  intae  the 
same  within  ti  turn. 

‘  As  a  check  on  taper,  the  (Li)  anil  (Ld  plug  cafii'S  shall  rucc  the  same 
with  relation  to  their  respective  notchi-s  within  '  j  turn. 

'  As  depth  Is  ftaged  without  reftard  to  gafte  notches,  any  ot  the  { Ai)  (try.soul 
plug  thread  gages  may  be  used  to  eheek  the  full  thread  length  of  internal 
straight  pipe  threads. 


end  of  the  external  threads  and  the  large  end  of 
internal  threads,  the  product  reference  point  in 
the  first  instance  being  the  ht'ginning  of  the  first 
thread  on  the  chamfer,  and  in  the  si'cond  instance 
being  the  intersection  of  the  pitcli  cone  and  the 
chamfer  cone,  i.e.,  approximately  I2  pitch  below  tlie 
point  of  last  scratch  on  chamfer  cone  (see  fig. 
VIII.2). 

See  table  VIII.  1 1  for  the  gages  to  be  used  on  the 
various  types  of  Dryseal  threads  and  for  the 
gaging  tolerances  to  be  applied. 

(b)  Limit  method  of  gaging  with  stepdimit  gagett. — 
The  limit  method  of  gaging  Dryseal  pipe  threads 
with  step-limit  plug  thread  and  ring  thread  gages 
is  a  visual  check  of  the  position  of  the  gages  in 
relation  to  the  product.  Plug  and  ring  gages  with 
maximum  and  minimum  limit  notches  are  provided 
for  the  different  thread  types.  The  location  of  the 
limit  notches  on  the  Vs  and  %  in.  plugs  eliminates 
the  necessity  for  gaging  correction. 


Table  VIII.  12. — Limit  method  of  gaging  Dryseal  pipe 
threads  with  step-limit  gages 


Thread  to  he 
gaged 

1 

1  Gaged  With: 

'  Remarks 

i 

1 

2 

i 

1 

i  ^ 

DRYSEAL • 
NPTF. 
external 

NPTF  (A|)  step-limit  Dry- 
seal  ring  thread  gage  and 
NPTF  (As)  step-limit  Dry- 
seal  ring  thread  gage 

Table 

vni.18 

Table 

VUI.ID 

i 

j 

i 

1 

DRYSEAL • 
PTF-SAE 
SHORT, 
external 

PTF-SAE  (Ai  Short)  step- 
limit  Dryseal  ring  thread 
gage  and 

PTF-SAE  (Aj  Short)  stc|)- 
j  limit  Dryseal  ring  threail 
gage 

Table 

VHL22 

Table 

VHI.23 

DRYSEAL • 
NPTF, 
internal 

1  .NPTF  (Ai)  .step-limit  Dry- 

1  .seal  plug  thread  gage  and 
j  NPTF  (Aj)  step-limit  Dry- 
j  seal  plug  thread  gage 

Table 

VUI.2n 

Table 

VHl.21 

Threads  are 
within  the  al¬ 
lowable  tol¬ 
erance  when 
the  product 

DRYSEAL • 
PTF-SAE 
SHORT, 
internal 

j  I’TF-SAE  (Ai  Short)  step- 
1  limit  Dryseal  plug  thread 
gage  and 

PTF-SAE  (A.1  Short)  step- 
limit  Dryseal  plug  thread 
gage 

Table 

Vni.24 

Table 

VHI.2.’> 

reference 
|K)int  is  on  or 
l>etween  the 
limit  notches. 

1 

DRYSEAL ‘ 
NPSF. 
internal 

NPSF  (Ai  Short)  step-limit 
Dryseal  plug  thread  gage 

Table 

vni.2i 

! 

DRYSEAL  I’ 
NPSI, 
internal 

1 

NPSI  (Ai)  step-limit  Dry- 
seal  plug  thread  gage 

i 

I  Table 
VH1.2<) 

i 

•  .Vs  a  check  on  taiier,  the  ftages  shall  cage  the  same  w  ith  relation  to  their 
res|H>clive  notches  within  '  j  turn. 

*  As  ilepth  Is  gaged  w  ithout  regarti  to  limit  notches,  any  of  the  ( Ai)  Dryseal 
plug  thread  giiges  may  he  used  to  check  the  full  thread  length  of  internal 
.straight  plite  threads. 
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®  ENLARGED  VIEW  SHOWING  CHAMFERED 
EXTERNAL  THREAD  OF  BASIC  SIZE 


MTF-  CCNTER  OF  6ACM0  NOTCH  SHOULO  INTCMCCT  FLANK  OF 
THREAD  AT  OR  NEAR  FTICH  UNE. 


(D  ENLARGED  VIEW  SHOWING  CHAMFERED 
INTERNAL  THREAD  OF  BASIC  SIZE 

Kif.rRE  VIII. 2. — Gaging  of  chamfered  threads  (sw  pars. 
:i(a)  and  3(b),  pp.  27  and  M). 

Note— Tht  chamfrr  lUustratrd  is  at  45“  angle  and  Is  h  pitch  in  depth. 
However,  these  details  are  not  requirements  and  are  given  onl.v  for  Informa¬ 
tion  an  the  illustration  shown.  The  ehamfered  portion  of  thread,  and  the 
full  chamfer  cone,  are  indicated  hy  dotted  lines. 

Tlic  gages  are  turned  or  screwed  handtight  into 
or  onto  the  threaded  product,  the  position  of  the 
product  reference  point  in  relation  to  the  limit 
notches  on  the  gage  being  noted.  Allowance  must 
be  made  for  excessive  chamfer  at  the  small  end  of 
external  threads  and  the  large  end  of  internal 
threads,  the  product  reference  point  in  the  first 
instance  being  the  beginning  of  tne  first  thread  on 
the  chamfer,  and  in  the  second  instance  being  the 
intersection  of  the  pitch  diameter  cone  and  the 
chamfer  cone,  i.e.,  approximately  X  pitch*  meas¬ 
ured  axially,  from  the  point  oi  last  scratch  on 
chamfer  cone*  toward  the  opposite  end  of  the 
fitting. 

See  table  VIII. 12  for  the  gages  to  be  used  on  the 
various  types  of  Dryseal  threads  and  for  the  gaging 
tolerances  to  be  applied. 

(c)  Turns-engagement  method  of  gaging  tvitk 
basic-notch  or  step-limit  gages. — The  turns-engage- 
ment  method  of  gaging  threaded  products  with 


plug  thread  and  ring  thread  gages  is  a  tactile  check 
of  the  position  of  the  gages  in  relation  to  the 

Kroduct.  In  checking  by  this  method,  either  the 
asic-notch  or  the  step-limit  gases  may  W  used. 
The  gages  are  turned  or  screwed  into  or  onto  the 
threaded  product  and  the  turns  to  remove  the 
gages  are  counted.  This  method  compensates  for 
gage  chamfer  and  eliminates  the  variable  of 
product  chamfer. 

The  basic  turns  engagement  of  the  (Z,)  ring 
thread  gages  (tables  VIII. 15,  VIII. 18,  and  VIII.22) 
with  Dryseal  external  taper  pipe  threads  is  the 
product  of  the  (Zj)  thread  length  of  the  ring  gage 
used  and  the  threads  per  inch,  minus  one  turn  to 
compensate  for  chamfer  of  the  external  threads 
and  chamfer  of  the  ring  gages.  Values  for  basic 
turns  engagement  are  shown  in  tab'c  VIII.  13. 

The  basic  turns  engagement  of  the  (Zj)  ring 
thread  gages  (tables  VIII.15,  VIII. 19,  and 
yill.23)  with  Dryseal  external  taper  pipe  threads 
is  the  product  of  the  (Zj)  thread  length  and  the 
threads  per  inch,  minus  1  turns  to  compensate 
for  chamfer  of  the  external  threads  and  the  cham¬ 
fer  and  taper  of  the  ring  gages.  Values  for  basic 
turns  engagement  are  shown  in  table  VIII. 13. 

The  basic  turns  engagement  of  the  (Z|)  plug 
thread  gages  (tables  Vlll.ie,  VIII.20,  VIII.24, 
and  VIII. 26)  with  Dryseal  internal  pipe  threads 
is  the  product  of  the  (Zj)  thread  length  (table 
VIII.4)  and  the  threads  per  inch,  minus  K  turn  to 
compensate  for  chamfer  on  plug  gages.  Values 
for  basic  turns  engagement  are  shown  in  table 
VIII.13. 

The  basic  turns  engagement  of  the  (Z3)  plug 
thread  gages  (tables  VIII. 17,  VIII.21,  and 
VIII.25)  with  Dryseal  internal  pipe  threads  is  the 
(Zi)  thread  length  (table  VIII.4)  plus  three 
threads,  multiplied  by  the  threads  per  inch,  minus 
fa  turn  to  compensate  for  chamfer  and  taper  on 
plug  gages.  Values  for  basic  turns  engagement 
are  shown  in  table  VIII.13. 

See  table  VIII. 14  for  the  gages  to  be  used  on 
the  various  types  of  Dryseal  threads  and  for  the 
gaging  tolerances  to  be  applied. 

4.  Mahki.ng  of  Gages. — Gages  shall  be  marked 
as  shown  in  the  following  examples: 

Basic-notch  27  DRYSEAL  NITF(Z,) 
Step-limit  1—11%  DRYSEAL  PTF-SAE 
SHORT  (Z,  Short) 

Tables  VIII.15,  VIII.16,  and  VIII. 17  cover 
basic-notch  gages.  Tables  VIII. 18  through 
VIII.26  cover  step-limit  gages.  The  last  part  of 
the  gage  marking  is  specified  on  tables  VIII.15 
through  VIII.26. 
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Table  VIII.  13. — Basic  turns  engagement 


Baaie  turns  engagement  of  gages 


Sire 

Li  H 

Basic- 

notch, 

table 

VIIl.lS 

Ings 

Step- 

limit, 

tables 

VIII.IS, 

and 

VI1I.23 

AUZ.> 

rings, 

tablM 

VIII.IS, 

VIII.IS, 

and 

V11I.23 

All  Li 

VIII.13 

VIII.30, 

V1II.24, 

and 

VIII.28 

All  Li 
plugs, 
tabieg 
VI1I.17, 
VIII.21, 
and 
VIII.2S 

Ms-27 . 

3.32 

3.32 

380 

3.82 

6.67 

li-27 . 

3.38 

336 

3.87 

3.86 

3  61 

M-18 . . 

3.10 

310 

3.68 

3.60 

333 

H-18 .  -  . 

3.32 

3.33 

306 

3.82 

3  57 

k— 14 . . 

3  48 

3  48 

322 

3.08 

3  73 

’i-14 . 

3. 73 

3  73 

336 

4.23 

7.00 

1-llM . 

3.60 

360 

360 

4. 10 

383 

IM-llM . 

3.83 

383 

388 

4.33 

7.08 

IM-llM . 

3.83 

383 

7.07 

4.33 

7.08 

2-llM . 

4.01 

4.01 

7.43 

4.31 

7.26 

2M-8 . 

4.46 

4.46 

7.83 

4.66 

7.71 

3-8 . 

3.13 

313 

333 

6.63 

8.38 

Table  VIII.  14. — Turns~engagement  method  of  gaging  Dry- 
seal  pipe  threads  with  basic-notch  or  step-limit  gages 


Thread  to  be 
gaRcd 

Gaged  with: 

Nominal  • 
turns  en¬ 
gagement 
equals: 

Toleranw: 

1 

2 

3 

4 

6 

6 

DRYSEAL  » 
NPTF, 
external 

Any  combi¬ 
nation  of 
(Li)  and 
(Lj)  Dry- 
seal  ring 
thread 
gages 

Tables 

VIII.IS 

VIII.IS 

VIII.IS 

VIII.22 

VIII.23 

Basic 

turns 

engage¬ 

ment 

Plus 

(small) 

1  turn 

Minus 

(large) 

I  turn 

DRYSEAL  » 
PTF-8AE 
SHORT, 
external 

One  turn 
lessthan 
basic 
turns 
engage¬ 
ment 

Plus 

(small) 

I  turn 

Minus 

(large) 

1j  turn 

DRYSEAL • 
NPTF. 
internal 

Any  combi¬ 
nation  of 
(Li)  and 
(L.)  Dry- 
seal  plug 
thread 
gages 

VIII.I8 

VIII.17 

VIII.20 

VIII.3I 

VIII.24 

VIII.2S 

VHI.26 

Basic 

turns 

engage¬ 

ment 

Plus 

(large) 

1  turn 

Minus 

(small) 

1  turn 

DRYSEAL  « 
PTF-8AE 
8HORT, 
internal 

One  turn 
lessthan 
basic 
turns 
engage¬ 
ment  • 

Plus 

(large) 

1  turn 

Minus 

(small) 

M  turn 

DRY8EAL  < 
NP8F, 
internal 

Any  of  the 
(Li)  Dry- 
seal  plug 
thread 
gages 

viii.ie 

VIII.20 

VIII.24 

VIII.26 

One  turn 
lessthan 
basic 
turns 
engage¬ 
ment 

Plus 

(large) 

1  turn 

Minus 

(small) 

\i  turn 

DRY8EAL ' 
NPSI, 
internal 

Basic 

turns 

engage¬ 

ment 

Plus 

(large) 

1  turn 

Minus 
(small) 
U  turn 

•  See  table  VIII. 13  for  basic  turns  engagemeDt. 

^  As  a  check  on  taiier,  the  difference  in  turns  engagement  of  the  ( Li)  and 
(L>)  Dryseal  ring  thread  gages  shall  be  within  h  turn  of  the  difference  be¬ 
tween  the  basic  turns  engagement  of  the  ring  thread  gages. 

”  .As  a  check  on  taper,  the  difference  in  toms  engagement  of  the  (Li)  and 
(Li)  Dryseal  plug  thread  gages  shall  not  be  less  than  2M  turns  nor  more  than 
3M  turns. 

s  As  depth  is  gaged  without  regard  to  limit  notches,  any  of  the  (Li)  Dry- 
seal  plug  thread  gages  may  be  us^  to  check  the  full  thread  length  of  internal 
straight  pipe  threads. 


Tasui  VIII. 18. — Aomr  <IiM«ii«toiu  «/  Dryteal  Ameriran  StandarH  taper  pipe  thread  {Lt  and  /^)  baeie-notek  ring  gaget,  NPTF 


IN  ADDITION  TO  REGULAR 
MARKINGS,  MARK  NPTF(La) 
ON  THIS  SIDE  OP  GAGE. 


IN  ADDITION  TO  REGULAR 
MARKINGS, MARK  NPTF(L|) 
ON  THIS  SIDE  OF  GAGE. 


Kixe 

(.LH  basic-notdi  rull-rins  mes 

iLi)  basic-notch  thin  ring  gages 

U 

IMtch 
diam¬ 
eter,  Bi 

Minor  • 
diam¬ 
eter  at 
huieeod 

B 

Minor  • 
diam¬ 
eter  at 
Li-P 

Li-P 

C’bore 
'diam¬ 
eter,  B 

Pitch 
diam¬ 
eter,  Ki 

Minor  • 
diam¬ 
eter  at 
large  end 

IMtch 
diam¬ 
eter,  Et 

Minor  • 
diam¬ 
eter  at 
small  end 

« 

2 

2 

4 

fS 

6 

7 

8 

9 

10 

II 

12 

13 

in. 

<11. 

in. 

In. 

in. 

Id. 

in. 

in. 

in. 

in. 

in. 

Ms-27 . .  .  .. 

aoMii 

a  38780 

0.27034 

0.37888 

0.12306 

*> 

0.1000 

0. 38118 

0.36302 

0.  27118 

238802 

>0-27 . . 

.28288 

.28000 

.28374 

‘.37120 

■ISS!] 

‘.13446 

■'is 

‘.  1618 

‘.37300 

‘.38634 

.34838 

M-W...  . . . 

.80380 

.47081 

‘.48816 

‘.46227 

‘.17324 

'•01 

>  3378 

‘.40163 

*  46874 

.47730 

.48180 

»»-18  . 

.40778 

.62780 

.61161 

.63384 

.80768 

.18444 

.3400 

.63701 

.60113 

.61301 

*.88813 

K— M..  . 

.82271 

.701T0 

.78880 

.77306 

.74067 

.34887 

?4 

.3300 

.77843 

.74814 

.78643 

.73814 

«-M  . 

.84871 

1.00179 

.90880 

.08440 

.08111 

.36787 

int 

.3200 

.08887 

.08888 

.06768 

.08428 

I-IIM  . 

.88278 

1.38680 

1.31877 

1.2St3D 

1. 10367 

.81304 

I'Ms 

1. 31863 

1. 10810 

1. 21363 

1.17210 

IM-UM . 

.70678 

1.60120 

1.86077 

1.87704 

1.83741 

.33304 

I'Ms 

.4300 

1.86338 

1.84388 

1.  55713 

1.81880 

IM-IUj  . 

.Txm 

1.84120 

i.ooon 

1.81800 

1.77827 

.33304 

I'Ms 

.4300 

1.82234 

1. 78181 

1.79600 

1.78886 

2-llM . . 

.Tsma 

221620 

237Sn 

238021 

.34904 

2M 

.4300 

2.39037 

3.28874 

2.30002 

223840 

W»-»  . 

1. 12780 

270062 

272327 

2  78424 

200000 

..88700 

2>Ms 

.6630 

2  76316 

2  70301 

2.71983 

286136 

2-8 . 

1.30000 

2.41863 

228727 

2.38008 

232343 

.64100 

3fie 

.7000 

3.38880 

3.33028 

3.34063 

3.38337 

.  Mtnnr  liiaiiiHrr  lx  haanl  on  cnvt  minimum  tninoitlon  or  0.2np.  >This  dimension  has  hven  revixol.  For  the  xutierseded  dimi-nxion  see 

subsection  V.  appendix  7,  p.  100. 


31 


Table  V'^III.16. — Hasic  dimensions  of  Dnjseal  .Imeriran  Standard  taper  pipe  thread  (/>i)  basic-notch  plug  gages,  SPTF 


L, 


IN  ADDITION  TO  RESULAR 
MARKIN6S  .MARK  NPTF(L|) 
ON  GAGE. 


E|  Eq 


-UNDERCUT  OPTIONAL 


30*  chamfer  to 
Minor  6ia. - 


Oacing  no'rh 


Laigf  mil 


Vi-U 

?4-14... 

1- lUi 

Ui-lUi 

2- 1Uj. 

2K— 8, .  - . 

3- 8.... 


>  Major  diamptpr  is  haspd  uimn  crest  minimum  truncation  of  0.2np. 


Li 

L, 

Pitch  diam- 

-Major  di- 

Pitch  diam* 

Major  (ii- 

I'ileh  diam- 

Major  di- 

eter.  Ko 

ameter  » 

cter,  E) 

amcicr  « 

cter,  Ei 

umejer  • 

2 

3 

4 

5 

6 

8 

9 

in. 

in. 

i». 

in. 

in. 

in. 

in. 

in. 

0.  ICiOU 

0.26113 

0.27118 

0.  2K844 

{).  28118 

0.  20844 

0.  287.V) 

0.  35)476 

\  1615 

.26385 

.36351 

.38077 

'.  .37360 

^  39086 

.38000 

.39726 

'.2278 

.40178 

.47739 

. 50328 

\  49163 

\  51752 

.  .'10250 

52839 

.2400 

.40778 

.81201 

.63790 

.62701 

.  5)5290 

.  ra75o 

.06335) 

.3200 

.33371 

.75843 

,  79170 

.77843 

.81170 

. 79179 

.82506 

.3390 

.54571 

.96768 

1.00095 

.518887 

1.02214 

1.00179 

1.03506 

.4000 

.68278 

1.21363 

1.25416 

1.23863 

1.27916 

I.2s^ 

1.29683 

.4200 

.70678 

1.  .55713 

1.50766 

1.58338 

1.  62391 

1.60130 

1.64183 

.4200 

.72348 

1.79609 

1.83662 

1.82234 

1.85)287 

1.84130 

1.88183 

.4360 

.  7s5652 

2.26902 

2.  309,55 

2.29627 

2. 33680 

2.31630 

2. 3.5683 

.6820 

1. 13750 

2. 71953 

2.  77778 

2.  76216 

2.82041 

2.  79062 

2. 84887 

.7660 

1.20000 

3. 34062 

3. 39887 

3. 388s50 

3. 44675 

3.41562 

3.  47387 

» This  ilimen.sinn  has  b»K-n  revised.  For  llie  superseiieii  dimension  see 
siihseetion  9,  ai>|>endi\  7.  p.  109. 
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Tabi.k  — Rnsir  tiimfntiont  of  Drt/neal  Aineriran  Standard  taper  pipe  thread  {L{l  haair-iiolrh  plug  gages,  XPTF 


Sma 

Pitch  diam¬ 
eter.  Ki 

1  en<l 

Major*  diam¬ 
eter.  /).! 

Relief  diameter 
(/':i-i-0.062SX4p- 
shaip-V  thd 
h|Et-0.02U  to  0.025 
hi'low  ,shar|>  root); 
f ’+0.005,  -0.000 

Four  1  lireads, 
(f,  (.1.1+p) 

£i -1-3  threads, 

Blank  lenatli, 

n 

Notch  depth, 
J  -1-0.005. 
-0.000 

1 

4b 

< 

5 

6 

7 

8 

in. 

III. 

i/I. 

in. 

in. 

in. 

in. 

Vi«-27 . 

0.2815 

0.216 

0. 1482 

0.2711 

0.030 

W-27 . .  . 

,3.V,« 

.3738 

.309 

1482 

•.2726 

.030 

;4  -18 .  .  .  . 

.4928 

.409 

.2222 

*.3945 

Vi 

.030 

H-18  . .  . . . 

.fiOlft 

.6275 

.'542 

.2222 

.4067 

.030 

Vj-M-  .  .  ...  . 

,7451 

.7783 

.676 

,2857 

.5343 

Hi  6 

.040 

i(4-14 . . 

.9543 

.9876 

.886 

.2857 

.5.533 

nss 

.040 

I-lIl:! . 

1. 1973 

1.2379 

1.118 

.3478 

.6609 

1* 

.050 

IM-lUi . . 

1.5408 

1.5814 

1.462 

.3478 

.6809 

Vk 

.050 

IV.— in.' . 

1.7798 

1.8203 

1.701 

.5478 

.6809 

14 

.050 

2-111.'.-.  . 

2.2527 

2.2932 

2.174 

.3478 

.6969 

14 

.050 

2V-.— 8 .  . 

2.8981 

2.7543 

2.590 

.5000 

1.0570 

IVs 

.050 

3-8 .  . 

3. 3172 

3.3754 

3.214 

.5000 

1. 1410 

n- 

.050 

•  Mujor  dlamotor  is  based  uimn  crest  minimum  truncation  of  O.JOp, 


•This  dimension  has  been  rcvisi-d.  For  the  su|)erseded  dimension  see 
subsection  9,  appendix  7,  p.  109. 


Table  VIII. 18. — Bane  dimetuiotu  of  Dryttal  American  Standard  taper  pipe  thread  (L|)  itepdimit  thin  ring  gagee,  NPTF 


(Li)  stvp-limit  thia-riiiK  gagn 


size 

Li 

Max  pitch 
dianwtrr 
8>8in8 
step, 
Li-p 

MId  pitch 
diameter 
IBfEing 
step, 
Li+p 

Pitch 

diameter, 

E, 

Minor 
diameter  • 
at  large 
end 

Pitch 
diameter 
at  small 
end 

c'bore,  Et 

Minor 
diameter  • 
at  small 
end 
c'bore 

C'bore 

diameter, 

B 

t 

2 

3 

4 

5 

6 

7 

8 

0 

in. 

in. 

<11. 

in. 

<n. 

in. 

in. 

Ms-n . . 

0.1600 

a  12296 

0.19704 

0.28118 

0.26392 

0.27118 

\4-2l . 

.  161.4 

.12446 

.19684 

.37360 

.24634 

.36381 

.84635 

Ujj 

M-I8 . 

.2278 

.17224 

.28336 

.49163 

.46974 

.47739 

.45160 

H— 18 . 

.2400 

.18444 

.29886 

.62701 

.60112 

.61201 

*.88613 

li-14 . 

.3200 

.24897 

.39143 

.77843 

.  74814 

.78643 

.72514 

t4 

14 .  . . . 

.3380 

.26787 

.41043 

.98887 

.98898 

.96768 

.98489 

IHs 

1— UM .  .. 

.4000 

.31304 

.48696 

1.23863 

I.  I98I0 

1. 21363 

1. 17810 

t>M> 

IM-llW . . 

.90606 

1.98338 

1.84288 

1.  .W713 

1.81660 

I'Me 

U4-UM . . 

.4300 

.33304 

.90606 

1.82234 

1. 78181 

1.79609 

1.75566 

I'M* 

»-im . 

.4300 

.82206 

229627 

2  38874 

226002 

2.22849 

2H 

2M-8 . . 

.6820 

.80700 

2  76216 

2  70391 

2  71993 

2.66138 

2'M4 

.7660 

.64100 

.89100 

3.38890 

3.33028 

3.34062 

238337 

34i« 

*  Minor  diomrtrr  b  howd  on  crest  mlnlmuni  traneotlon  olO.Xp. 
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Table  VIII. 19. — Batie  dimemiotu  of  Dryseal  American  Standard  taper  pipe  thread  (Lj)  step-limit  full-ring  gages,  NPTF 


(£t)  step-limit  full-ring  gages 


.'Site 

Max  pitch 
diameter 
gaging 
step, 
Lt-p 

Min  pitch 
diameter 
gaging 
step, 
in+P 

Pitch 

diameter, 

E, 

Minor 
diameter  • 
at  large 
end 

Pitch  1 
diameter 
at  Li  from 
min  PD 
'  gaging 
step,  E. 

Minor 
diameter  • 
at  small 
end 

c'borc  j 

1 

le\-2p 

1 

C'bore 

diameter, 

B 

1 

2 

3 

4 

5 

■ 

8 

9 

10 

jn. 

jn. 

in. 

in. 

in.  i 

in. 

in. 

in. 

in. 

Vis-27 .  . . 

0.28113 

0.22400 

0.20817 

0.28750 

0.27024 

0.27886 

0.26160 

0.08592 

>4 

Vi— 27 .  . . .  .  . 

.20383 

.22081 

.30080 

.38000 

.36274 

.37129 

.35403 

.08742 

V*-I« . . . . 

.40178 

.34622 

.43734 

.50250  1 

.47661  1 

.48816 

.46227  1 

.  11668 

H-18.  .  . . - . 

.40778 

.33222 

.46.334 

.63750  1 

1 

.61161  1 

.62354 

..59765 

.  12888 

Vj-14 . . 

.33371 

.40228 

.60514 

.79179 

.75850 

.77396 

.74067 

.  17714 

'4 

’4— 14 . . 

.MS71 

.47428 

.61714 

1.00170 

.96850 

.98440 

.95111 

.19614 

lajj 

1— llVr  _  _ 

.08278 

.s59682 

.76074 

1.25630 

i.  21577 

1.23320 

I  1. 19267 

.22608  1 

1>V4j 

1V4-1U2.-  . 

.70078 

.61082 

.70374 

1.60130 

1.56077 

1.. 57794 

1.. 53741 

.24608  1 

1‘Vis 

IVi-llVs - 

.72348 

.63652 

.81044 

1.84130 

1.80077 

I  1.81690 

1.77637 

.24608 

I'^is 

2-nVi . 

.73632 

.66956 

.84348 

2. 31630 

2. 27577 

1  2.29084 

2.25031 

.26208 

2V2 

2V4-8 .  . 

1.13730 

1.01250  1 

1.26230 

2.70062 

2.  73237 

:  2  75434 

2.69609 

.43200 

2SSI6 

3—8 .  . 

1.20000 

1.07300 

1.32300 

3.41562 

3.35737 

^  3.38068 

3.  32243 

.51600  ' 

3»i6 

•  Minor  diameter  Is  based  on  crest  minimum  truncation  of  O.aOp. 
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Table  VIII.20. — Basic  dimensions  of  Dryseal  American  Standard  taper  pipe  thread  (Li)  step-limit  plug  gages,  NPTF 


Sixe 

1 

1 

1 

-  1  ^ 

1 

1 

hi 

3 

Small  end 

Min  PD  fufing  .step 

Max  PD  aaitini!  step 

l,ar|!e 

'ml 

Msijor  • 
(lisimvtor 

11 

Pitch 

diameter. 

3(aJor  • 
diameter 

5 

h-p 

1 

6 

Pitch 

diameter 

Li+P  j 

* 

K 

Pitch 

diameter 

0 

Pitch 

diameter. 

/Ci  . 

11) 

in. 

in. 

ill. 

in. 

in.  1 

in. 

in. 

in. 

in. 

Jie-27 . 

0.  two 

0.26113 

0.27118 

0.28844 

0.12296  ! 

0.27887 

0. 1970i 

0.28800 

0.  287.50 

0. 3m  76 

H-27. . . 

.  161.5 

.2a'».5 

.36,331 

.38077 

.  12446  ' 

.37129 

.  198.54 

.87002 

.38000 

.39726 

I4— IS...  . 

.2278 

.40178 

.47739 

.,30328 

.17224 

.48816 

.283.36 

.40610 

.  .50250 

.,32839 

’li-IS . 

.2400 

.40778 

.61201 

.63790 

.  18444 

.623.34 

.29.5.56 

.63048 

.63750 

.  66:<:i9 

k-14 . 

.3200 

.,43371 

.75843 

.79172 

.248.57 

. 77397 

.39143 

.78389 

.79179 

.  82.508 

»4-I4 . 

.3391) 

.  ,34,371 

.96768 

1.00097 

.26757  , 

.98441 

.41013 

09888 

1.00179 

1.03.508 

1— llij  ... 

.4000 

.68278 

1. 21363 

1.2.3416 

.31304  ’ 

1.23320 

.48696 

1.24406 

1.Z56.30 

1.29683 

IW-lUi . 

.4200 

.70678 

l.,V3713 

1.69766 

.33.304 

1. 37795 

..50696 

1.68882 

1.60130 

1.64183 

.4200 

.72348 

1.79600 

1.83662 

.33:104 

1. 81661 

..50696 

•L  82777 

1.84130 

1.88183 

2-IUj  .  . 

.4360 

.  7.W2 

2.26902 

2.309.3,3 

.34904  1 

2.29084 

.52296 

2.8017C 

2. 31630 

2. 3.5683 

2!ij-S  . 

.0820 

1.  137.50 

2.719,33 

2.77778 

..5.5700  ! 

2.75435 

.80700 

3.7009? 

2.79062 

2. 84887 

. 

.7660 

l.200(KI 

3.34062 

3.39887 

.64100 

3.38060 

.89100 

3.89681 

3.41.362 

3. 47387 

*  Maximum  ami  minimum  pitrh-diamvtpr  steps  are  kucIiic  limits.  Notch 
rorimtias  on  ilniwlnc  apiily  to  all  sixes. 


Major  diameter  is  hn.spd  upon  crest  minimum  truncation  of  0.2np. 


Table  VIII.21. — Batic  dimenaiont  of  Dryseal  American  Standard  taper  pipe  thread  (L*)  atep-limit  plug  gagee,  NPTF 


Size 

Small « 

Pitch 

diameter,  f-'a 

ind 

Major  • 
diameter,  Ih 

Relief  diameter 
(Ei-f0.0625X4p- 
sharp-V  thd  hat 
-0.020  to  0.025 
below  sharp  root); 
P-(-0.005,  -0.000 

Four 

threads,  0, 
(Ej+P) 

! 

Min  pitch 
diameter 
aaaina 
step-l-3  thds, 

(/yj+il  — p) 

Ma.t  pitch 
diameter 
Itaalna 
step-)-3  thds, 

(Li+/.i-(-p) 

Blank 

length,  B  1 

Notch 
depth,  J 
-t-0.005, 
-0.000 

1 

2 

3 

4 

1  5 

6 

7 

8 

9 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1 

;  in. 

Mr-27 . 

0.2642 

0.2815 

0.216 

0. 1482 

0.2341 

0.3062 

1  0.030 

H-27 . - 

.3M6 

.3738 

.309 

.1482 

.2356 

.3097 

1  .030 

M-18 . - . 

.4670 

.4928 

.409 

.2222  1 

.3389 

.4.'<00 

1;. 

.aio 

M-18 . . 

.6016 

.6275 

.542 

.2222 

.3511 

.4622 

''is 

.030 

M— M...  . 

.7451 

.7783 

.676 

.2857 

.4628 

.6057 

■M« 

.040 

M-H . 

.9543 

.9876 

.886 

.2857 

.4818 

.6247 

.040 

1-1!M .  . . 

1.1973 

1.2379 

1.118 

.3478 

.5739 

.  7478 

"'8 

.050 

IM-llM . 

1.5406 

1.5814 

1.462 

.3478 

.5939 

.7678 

.050 

IM-IIM . 

1.7798 

1.8203 

I.7DI 

.3478 

.5939 

.7678 

Is 

.050 

2-llM . 

2.2527 

2.2932 

2.174  ' 

.3478 

.6099 

.7838 

li 

.050 

2M-8 . - .  .. 

2.6061 

2.7543 

2.590 

.5000 

.9320 

1.1820 

Uj 

.050 

3-8 . 

3.3172 

3.3754 

3.214 

.5000 

1.0160 

1 

1.2660 

n.- 

.050 

1 

•  Major  diametpr  is  based  on  crest  minimum  truncation  of  0.2np.  >•  Maximum  and  minimum  pitch-diameter  steps  are  eneine  limits.  Notch 

formulas  on  drawina  apply  to  ail  sizes. 


Tabi.B  VIII.22. — Ratie  tiimmsiont  of  Dryteal  SAE  skorl  taper  pipe  thread  (Li  thorl)  elep-limil  thin-ring  gaget,  PTF-SAE 

SHORT 


(Li  short)  step-limit  thln-rtng  gages 


Site 

(Lt  short) 

Max  pitch 
diameter 
gaging  step, 
(Li  short- 
tip) 

Min  pitch 
diameter 
gaging  step, 
(Li  short-bp) 

Pitch 

diameter,  Ei 

Minor 
diameter  " 
at  large  end 

Pitch 

diameter  at 
'  min  pitch 
diameter 
gaging  step. 

Minor 
diameter  • 
at  small  end 

I 

2 

3 

4 

5 

6 

7 

8 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

Hs-27 . 

0.12296 

0.10444 

0.1600 

0.28118 

0.26392 

0.27118 

0.25392 

W-27 . . 

.12446 

.10594 

.1615 

.37360 

.35634 

.36351 

.34625 

M-18 .  . 

.  17224 

.14446 

■  .2278 

.49163 

.46574 

.47739 

.45150 

H-I8 . .  . - .  . 

.18444 

.15666 

.2400 

.62701 

.60112 

.61201 

.58712 

H-14 .  .  .  . 

1  .24857 

.21286 

.3200 

.77843 

.  74514 

.75843 

.72514 

H-U .  . 

.  26757 

.23186 

.3390 

.98887 

.95558 

.96768 

.93439 

1-im . . . 

.31304 

.26956 

.4000 

1.23863 

1. 19810 

1.21363 

1. 17310 

U4-nti . . - . 

.33304 

.28956 

.4200 

1.58338 

1.54285 

I.. 55713 

1.51660 

Ui-llH .  . 

.33304 

.28956 

.4200 

1.82234 

1.78181 

1.79609 

1.75556 

2-IU4 .  . .  . 

.34904 

.30556 

.4360 

2.29627 

Z  25574 

2.20902 

2.22849 

aw-s...  . . . 

.55700 

.49450 

.6820 

2. 76216 

2.70891 

2.71953 

2.66128 

»-8 . . . . . 

.64100 

.57850 

.7660 

3.38850 

3.33025 

3.34062 

3.28237 

•  Minor  diameter  is  based  on  crest  minimum  truncation  ofO.SOp. 
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Tablb  VI1I.23. — Batie  dimetuiotu  of  Dryteal  SAE  tkort^^^  jppe  thread  {Lt  ehort)  Hep-limit  full-ring  gagee,  PTF-SAB 


C'SINK 

ICO*  TO  MAJOR 
01  A. 


IN  ADDITION  TO  NCDULAR  MANKINDS , 
MANX  NTF-tAC  DHONTIL*  DHONTI 
ON  THIt  SIDE  OF  DADC  . 


L,  SHORT -^p 
I— -L,  SHORT -Ijp 


LtSHORT^p 


(f.i  short)  step-limit  full-ring  grtees 


Hite 

(Lt  short) 

Mu  pitch 
diameter 
Raging 
step, 

(ii  short— 
lip) 

Min  pitch 
diameter 
gaging 
step, 

(/4  short 

P) 

Pitch 

diameter, 

K, 

Minor  • 
diameter 
at  large 
end 

Pitch 
diameter 
at  (ii 
short— 
3p/2)  from 
min  pitch 
diameter 
gaging 
step,  B, 

Minor  • 
diameter 
at  small 
end  of 
c'bore 

(ti  short - 
3p/2) 

C'bore 

diameter, 

B 

1 

2 

3 

4 

b 

6 

7 

« 

9 

10 

<11. 

ID. 

in. 

in. 

in. 

in. 

Iff. 

in. 

in. 

Mt-J7  . 

0. 2241 

0.20887 

0.36113 

0.38780 

0.27034 

0.27886 

0.26160 

0.06740 

H 

H-9I  . 

.22» 

.90829 

.36388 

.38000 

.38374 

.37120 

.38403 

.06800 

•Sit 

M-18 . 

.3482 

.31848 

.40178 

.80280 

.47681 

.48816 

.46227 

.08801 

'Hi 

»-18 . 

.3822 

.32448 

.40778 

.03780 

.61161 

.63384 

.80765 

.  loin 

ti— 14  .  - 

.4823 

.42687 

.88371 

.70170 

.78680 

.77306 

.74067 

.14143 

14 

W-14  . 

.4743 

.43887 

.84871 

1.00170 

.06680 

.08440 

.95111 

.16043 

IHt 

!-»« . 

.8088 

.88238 

.68278 

1.28630 

1.21877 

1.23330 

1. 10367 

.18260 

I'Wi 

IW-IUi  .  . 

.6108 

.87888 

.70678 

1.60130 

1.88077 

1.87704 

1.53741 

.20260 

I'M. 

U4-IUj  . . 

.6368 

.80308 

.72348 

1.84130 

1.80077 

1.81600 

1.77637 

.30360 

l'»i« 

8-lUi  . 

.6808 

.83800 

.78683 

2.31630 

2  27877 

2.30084 

3.38031 

.21860 

2M 

2>t-8  . 

1.0128 

.08000 

1.13780 

2.70062 

2.73237 

2.78434 

3.60600 

.36950 

2'M« 

8-8  . 

1. 0780 

1.01380 

1.30000 

3.41882 

3.38737 

3.38068 

3.32943 

.4.5350 

•I’i. 

•  Minor  dtemeter  Is  besrd  on  crest  minimum  truncation  of  O.aop. 
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Tablk  VIII.  24. — Ba»ic  dimetuiont  of  Dryteal  SAE  ihort  taper  pipe  thread  and  Dryteal  American  Standard  fuel  internal 
straight  pipe  thread  (L\  short)  step-limit  plug  gages,  PTF-SAE  SHORT  and  NPSF 


30* CHAMFER  TO 
MINOR  01  A. 


IN  ADDITION  TO  RESULAR 
MARKINAS, MARK  PTF-SAE 
SHORTIL, SHORT)  OR  NPSFIL.SHORT) 
ON  SAOE  AS  APPLICABLE. 


— [-• L,  SHORT I  SEC  NOTE  b) 


Sice 

(L\  Short) 

Small  end 

Min  PD  gaftlna  step 

Max  PD  gacinc  step 

Large  end 

Li 

Pitch  di¬ 
ameter,  Ed 

Major  di¬ 
ameter  • 

(Li  Short 
-Mp) 

Pitch  di¬ 
ameter 

(L\  Short 
+  P) 

Pitch  di¬ 
ameter 

Pitch  di¬ 
ameter.  Et 

Major  di¬ 
ameter  • 

• 

2 

3 

4 

5 

6 

7 

« 

10 

11 

m. 

Is. 

in. 

iit. 

in. 

in. 

in. 

in. 

in. 

in. 

Ms-27 . 

0.12206 

0.2C113 

0. 27118 

0.28844 

0.10444 

0.2n71 

0.1600 

0. 28118 

0. 28750 

0.30476 

)4-27 . . 

.  12446 

.26383 

.36351 

.380n 

.10594 

.37013 

.  1615 

.37360 

.38000 

.39726 

M-18 . . 

.  17224 

.40178 

.47739 

.30328 

.14446 

.48642 

.2278 

.49163 

.50250 

.52839 

?s-18 . . . 

.18444 

.40778 

.61201 

.63790 

.15666 

.62180 

.2400 

.62701 

.63750 

.66339 

M-14 .  . 

.248S7 

.53371 

.75843 

.79170 

.21286 

.77174 

.3200 

.77843 

.79179 

.82506 

•4-14 .  . 

.X7i7 

.54871 

.96768 

1.00095 

.23186 

.98218 

.3390 

.98887 

1.00179 

1.03506 

I-JIH . 

.31304 

.68278 

1.21363 

1.25416 

.26066 

1.23048 

.4000 

1.23863 

1.25630 

1.29683 

IM-llM  ' .  . 

.33304 

.70678 

1. 55713 

1.59766 

.28056 

1.57523 

.4200 

1.58338 

1.60130 

1.64183 

IM— IIH  ' . 

.33304 

.72348 

1.79609 

1.83662 

.28956 

1.81419 

.4200 

1.82234 

1.84130 

1.88183 

2-llM  • . 

.34904 

.75652 

2.26902 

2.30955 

.30556 

2.28812 

.4360 

2.29627 

2.31630 

2.35683 

2^2  S  * . .  .  -  .  -  . 

.55700 

1.13750 

2.71053 

2.77778 

.49450 

2.  75044 

.6820 

2. 76216 

2.79062 

2.84887 

3-8  « .  -  _ 

.64100 

1.20000 

3.34062 

339887 

.57850 

3. 37678 

.7660 

3.38850 

3. 41562 

3. 47387 

•  Major  diamrtrr  is  based  on  crest  minimum  truncation  ot  0.20p.  <  For  reference  only  above  1— IIH  sice. 

‘  Maximum  and  minimum  pitch-diameter  steps  are  yayiivc  limits.  Notch 
formulas  on  drawing  apply  to  all  sices. 
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Tablx  VIII.25. — Bo»ie  dimenstotu  of  Dryteal  SAE  thorl  taper  pipe  thread  (Lj  ehort)  Hep-limit  plug  gaget,  PTF-SAE  SHORT 


Small  end  Relief  diameter  j  I 

_ (Bs-|-0.0825X4p—  i  MInPDga*-  MaxPDitafi-  ,  Notch  depth, 

{  sharp- V'  thd  ngt  Four  threads,  lngstep+3  tng  step-f  3  Blank  length,  7-1-0.003, 

Pitch  diam-  I  Major  diam-  -0.020  to  0.025  be-  O,  (Lt+p)  thds,  (ij-t-  thds,  (L,+  R  I  -0.000 

etcr,  Kj  eter,*  Ih  low  sharp  root);  Li  short  ii  short 

F-l-0.005,  -0.000  -p/2)  +p) 

2  3  4  5  fi  7 

ill.  ill.  ill.  in.  in.  in. 

0.2642  0.2815  0.216  0.1482  0.2156  0.27II 

.3566  .  3738  .  306  .1482  .  2171  .2726 

.4670  .  4928  .  409  '  .2222  .  3111  .3945 

.6016  .  6275  .  542  .  2222  .  3233  .  4067 

.7451  .7783  .  676  ;  .2857  .  4271  .5343 

.9543  .  9876  .  886  .  2857  .  4462  .  5,533 

1. 1973  1. 2379  1. 118  .  3478  .  5304  .  6609  I  ts  !  .  050 

1.5408  1.5814  1.462  i  .3478  .  5504  .  6809  '  7  *  |  .050 

1.7798  1.8203  1.701  .3478  ,5504  .  6809  I  7>  ’  .0,50 

2.2527  2.2932  2.174  .  3478  .5664  .  6969  I  7s  .050 

2.8061  2.7,543  2.590  '  .5000  .  8695  l.a570  i  H>  I  .050 

3.3172  3.3754  3.214  j  .5000  .  9.535  1.1410  |  U-  I  .050 

•  Major  diameter  la  baaed  upon  crest  minimum  truncation  of  0.2Dp.  »  Maximum  and  minimum  pitch<diameter  stops  are  Raging  limits.  Notch 

formulas  on  drawing  apply  to  all  sixes. 


g  '  9 


■‘s  1 

0.030 

•442! 

.030 

h  1 

1  .030 

•i. 

.030 

His 

.040 

“is! 

!  .040 
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Table  VIII.26. — Batic  dimentiont  of  Dryttal  American  Standard  intermediate  internal  straight  pipe  thread  (Li)  step-limit 

plug  gages,  NPSl 


L,  -  jp  (•«  EOT!  bi 


Size 

L, 

u 

Small  end  j 

1  Min  PD  gaging  step 

1 

1  Max  PD  gaging  step 

Large  end 

Pitch  di¬ 
ameter.  £s 

Major  di¬ 
ameter  * 

(£i-p/2) 

Pitch  di¬ 
ameter 

(£i-l-p) 

Pitch  di¬ 
ameter 

Pitch  di¬ 
ameter,  El 

Major  di¬ 
ameter  • 

1 

2 

3 

4 

1 

9 

6 

7 

8 

9 

10 

11 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

ia. 

ia. 

Ms-27 . 

0.1600 

0.36113 

0.27118 

028844 

0. 14148 

0.28002 

0.10704 

0.28390 

0.28790 

0.30476 

M-27 . . . 

.1619 

.38389 

.36891 

.38077 

.14396 

.37249 

.10894 

.37902 

.38000 

.38726 

M-18 . . . 

.2278 

.40178 

.47730 

.80328 

.30003 

.48980 

.28336 

.40510 

.90290 

.52830 

?i-18 . . . 

.2400 

.40778 

.61301 

.63700 

.21222 

.62927 

.20996 

.63048 

.63730 

.66330 

M-I4 . 

.3200 

.93371 

.79843 

.70170 

.28428 

.77620 

.30143 

.78280 

.70179 

.82906 

M-M . - . 

.3300 

.94671 

.96768 

1.00009 

.30328 

.08064 

.41043 

.99333 

1.00170 

1.03906 

1— IIM . . 

.4000 

.68278 

1.31983 

1.29416 

.35693 

1.23902 

.48606 

1.24406 

1.29630 

1.29683 

IM-IIM  ' . 

.4300 

.70678 

1. 99713 

1.59768 

.37652 

1.98066 

.90606 

1.98882 

1.60130 

1.64183 

IM— IIM  • . 

.4300 

.73348 

1.70000 

1.83062 

.37692 

1.81963 

.90606 

1.82778 

1.84130 

1.88183 

2-llM  « . 

.4900 

.79693 

2.30003 

2.30099 

.30292 

2.20399 

.92296 

2.30170 

2. 31630 

2.39683 

2ti-8  • . 

.6820 

1.13780 

3.71093 

2.77778 

.61090 

2.79829 

.80700 

2.76007 

2.70062 

2.84887 

9-8  « . - . 

.7660 

1.30000 

3.34063 

339687 

.70390 

3.38400 

1 

.80100 

3.39631 

3.41962 

3.47387 

•  Mtior  <Uuiiet«r  is  based  on  crest  minimum  truncation  of  O.TOp.  *  For  reference  oniy  above  1— IIH  size. 

*  Maximum  and  minimum  pitch-diameter  steps  are  imting  iimits.  Notch 
formulas  on  drawing  apply  to  all  sizes. 
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SECTION  IX.  GAS  CYLINDER  VALVE 
OUTLET  AND  INLET  THREADS’ 

l.  INTRODUCTION 

1.  General. — The  first  efforts  to  develop 
standards  for  compressed  gas  cylinder  valve 
threads  followed  immediately  after  World  War  I, 
and  were  inspired  by  the  difficulties  encountered 
both  by  industry  and  the  military  services  because 
of  the  multiplicity  of  connections  that  were  then 
in  use. 

Through  the  activity  of  the  Gas  Cylinder  Valve 
Thread  Committee  of  the  Compressed  Gas  Manu¬ 
facturers’  Association,  Inc.,  material  progress  was 
made  through  the  years  tliat  followed,  with  the 
result  that,  when  the  United  States  became  in¬ 
volved  in  World  War  II,  the  gas  industries  them¬ 
selves  had  materially  improved  this  situation. 
Several  of  the  compressed  gas  industries  had 
achieved  virtual  standardization  at  tremendous 
cost  for  replacement  of  valve  equipment.  Their 
standards,  nowever,  were  not  completely  formal¬ 
ized  nor  fully  coordinated  with  other  related 
standards,  ^^uch  of  the  progress  between  World 
War  I  and  World  War  II  was  the  re  ult  of  interest 
in  the  problem  by  the  Federal  Specifications 
Board. 

The  circumstances  surrounding  industrial  and 
military  users  of  compressed  gases  during  World 
War  II  brought  into  clear  focus  the  need  for 
acceleration  of  the  standardizing  project  for 
cylinder  valve  threads.  They  created  not  only 
tne  necessity  but  also  a  splendid  opportunity  for 
the  compressed  gas  industry,  the  Military  services, 
and  other  Federal  agencies  to  study  cooperatively 
the  standardizing  problems  of  valve  outlet  threads. 
These  studi^  resulted  in  closer  definition  and 
appreciation  of  each  valve  outlet  and  in  a  more 
balanced  relationship  between  the  many  types 
and  sizes. 

When  the  Standards  Associations  representing 
Great  Britain,  Canada,  and  the  United  States  met 
in  Ottawa  in  October  1945  to  consider  unification 
of  screw  threads,  a  fairly  well  developed  plan  for 
standardization  of  compressed  gas  cylinder  valve 
threads  was  presented  to  the  Conference  by  the 
Valve  Thread  Standardization  Committee  of  the 
Compressed  Gas  Manufacturers’  Association,  Inc. 
(CGMA).  These  proposed  standards  represented 
the  experience  and  knowledge  of  compressed  gas 
manufacturers,  valve  manufacturers,  and  the 
needs  and  requirements  of  varied  users  of  gas 
cylinder  valves,  including  the  military  services 
and  other  Federal  agencies.  Approval  of  these 
standards  to  the  extent  to  which  they  were  then 
developed  was  given  by  the  U  S  Department  of 
Commerce,  the  U.S.  Army,  and  the  U.S.  Navy 

’  This  srction  is  substantiallv  in  aunfmont  with  the  present  is-me  of  ASA 
B57.I,  "American  Standard  Compressed  Oas  Cylinder  Valve  Outlet  and 
Inlet  Connections,”  which  is  published  hy  the  Compressed  Oas  Association, 
Inc.,  II  West  4ad  Street.  New  York  .36,  N.Y.  The  latest  revision  should  he 
consulted  when  referrinu  to  this  ASA  standard. 


through  the  Interdepartmental  Screw  Thread 
Committee  foUowii^  a  joint  meeting  with  the 
representatives  of  CuMA  in  August  1945.  Much 
progress  was  made  later  in  that  year  at  the  Cana¬ 
dian  Section  Meeting  of  CGMA  tending  to  unify 
United  States  and  Canadian  practices.  During 
January  1946  through  conference  between  repre¬ 
sentatives  of  the  CGMA  Valve  Thread  Standard¬ 
ization  Committee  *  and  the  Interdepartmental 
Screw  Thread  Committee  in  Washington,  agree¬ 
ments  were  reached  that  resulted  in  final  approval 
of  considerable  additional  gas  cylinder  valve 
thread  data.  These  data  were  included  in  the  1950 
supplement  to  Handbook  .H28.  This  issue  of  H28 
includes  more  detailed  data  on  the  outlet  and 
inlet  connections  than  were  previously  shown. 

2.  Medical  Gas  Cylinder  Valve  Connec¬ 
tions. — As  early  as  1940  it  was  evident  to  various 
medical  societies,  as  well  as  to  the  manufacturers 
of  medical  gases  that  a  system  should  be  devised 
to  prevent  the  interchangeability  of  medical  gas 
cylinders  equipped  with  flush-type  valves  when 
used  with  medical  gas  administering  apparatus. 
Various  means  for  accomplishing  this  were  studied. 
The  most  difficult  obstacle  to  be  overcome  was 
that  of  devising  a  system  that  would  permit  the 
adjustment  of  existing  apparatus  without  inter¬ 
fering  with  its  use  and  without  requiring  tliat  it  be 
returned  to  the  manufacturer  for  conversion.  The 
system  contained  in  these  standards,  and  knowTi 
as  “The  Pin-Index  Safety  System  for  Flush-Type 
Cvlinder  Valves  ’’  is  the  result  of  tlie  concerted 
efforts  of  the  companies  and  organizations  con¬ 
cerned.  This  standard  has  been  submitted  to 
Technical  Committee  No.  58  of  the  International 
Organization  for  Standardization  as  a  proposed 
International  Standard. 

3.  Scope. ^ — The  valves  for  cylinders  containing 
compressed  gases  embody  several  screw'  threads, 
namely:  (1)  The  outlet  connection,  (2)  the  inlet, 
neck,  or  valve  to  cylinder  connection,  (3)  the 
safety  device  cap  or  plug,  and  (4)  the  various 
threads  associated  with  the  valve  mechanism. 
While  the  practice  for  all  of  these  threads  is 
fairly  well  established,  only  the  outlet  threads 
(1)  and  the  inlet  threads  (2)  have  been  fully 
standardized. 

2.  OUTLET  CONNECTIONS 

Figures  IX.  1  through  IX.34  show'  the  details 
of  the  valve  outlet  connections  included  in  this 
section.  The  outlet  connections  are  designated 
by  their  commercial  designations  and  are  arranged 
in  numerical  sequence.  On  each  fimire  are  listed 
the  gases  w'ith  which  the  valve  outlet  connection 
shown  on  that  figure  is  to  be  used.  Table  IX.  1 
consists  of  an  alphabetical  list  of  gases  cross- 
referenced  with  the  valve  outlet  connection 
numbers  and  figure  numbers. 

'The  Comiirpsacd  Uas  Manufacturers'  .As,sociation,  liic.  chanyed  its  name 
in  January  1949  and  its  Valve  Thread  Standardiiation  Committee  br'came 
the  Valve  Thread  .Standards  Committee  of  Com|)res.sed  Oa.s  A.ssoeiation.  Inc. 
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Table  IX. 1. — Alphabetical  list  of  gases  with  valve  outlet 
connection  numbers 


Table  IX. 1. — Alphabetical  list  of  gases  with  valve  outlet 
conneetioH  numbers  Continued 


ass 


Standard  coimvc- 
tiun 


•Mternate  connw- 
tlon  • 


Valve 

outlet 

connec¬ 

tion 

numlwr 


Figure 


Valve 

outlet 

cuiuec- 

tlon 

number 


Figure 


Acetylene. .  . 

Acetylene,  small  valve  series 

.Air,  water-pumped  .  - 

Air,  oil-pumped  . . 

Ammonia,  anhydrous  ^  _ 


SIO 

200 

S80 

SOO 

240,380 


IX.  14 
IX.  3 
IX.  17 
IX.  18 
IX.  4. 
IX.  13 


300  IX.  7 

.420  IX.  LA 


200 


IX.  5 


Ammonia,  anhydrous,  yoke  con¬ 
nection  .  . 

Argon,  water-pumped . 

Argon,  oil-pumped . 

Boron  trifluoride .  . 

Bromochloromethane  . 


800 

S80 

590 

330 

020 


IX.  23 
IX.  17 
IX.  18 
IX.  9 
IX.  18 


Butadiene  .  . 

Butane  . 

Carbon  dioxide . 

Carbon  dioxide,  medical,  yoke 

connection.. . 

Carbon  dioxide-ethylene  oxide 
mixtures .  . 


510 

510 

320 

940 

350 


IX.  14 
IX.  14 

IX. 8 

IX.  34 

IX.  11 


350,300 


IX.  11, 
IX.  7 


Carbon  dioxide-oxygen  mixture 
(COi  over  7%),  medical,  yoke 

connection . . 

Carbon  monoxide . 

Chlorine . 

Chlorine,  yoke  connection,  wash¬ 
er  on  outer  face  . 

Chlorine,  yoke  connection,  wash¬ 
er  inside  of  rece.ss  .  . 


940 

350 

aao 


IX.  34 
IX.  11 
IX.  21 


820 


IX.  24 


840 


IX.  25 


Chlorine  trifluoride  . . 

Cyclopropane,  medical,  yoke 

connection.  . 

Cyclo|iropane,  industrial . 

Dichlorodifluoromethane  . 

Dichlorodifluoromethane-difluo- 
roethane  mixture  . 


070 

920 

510 

620 

620 


IX.  22 

IX.  32 
IX.  14 
IX.  19 

IX.  19 


Difluorodibromoethane  . . 

Difluoroethane .  . 

Difluoromonochloroethane  . 
Dimethylamine,  anhydrous 
Dimethyl  ether  . 


620 

660 

660 

240 

510 


IX.  19 
IX.  21 
IX.  21 
IX.  4 
IX.  14 


Ethane . 

Ethyl  chloride . 

Ethylene,  industrial  and  medical 
Ethylene,  medical,  yoke  con¬ 
nection  .  . 

Ethylene  oxide 


350 

300 

350 


IX.  11 
IX.  7 
IX.  11 


900 

510 


IX.  30 
IX.  14 


380 


IX.  11 


Fluorine  . 

Ilelium,  water-pumped . 

Helium,  medical,  yoke  connec¬ 
tion . 

Helium,  o  il-pum  ped .  — 

Helium-ox  ygen  mixture  (Oi  less 
than  20%),  medical,  yoke  con¬ 
nection  .  . 


670 

.580 


930 

.590 


930 


IX.  22 
IX.  17 


IX.  33 
IX.  18 


IX  33 


3.50 


IX.  II 


Hydrogen . 

Hydrogen  chloride,  anhydrous. . . 
Hydrogen  cyanide,  anhydrous 
Hydrogen  fluoride,  anhydrous 
Hydrogen  sulphide 


350 

330 

160 

670 

330 


IX.  n 
IX.9 
IX.  2 
IX. 22 
IX.9 


I.sobutane . . . 

Krypton.  water-pum|>e<l 
Krypton,  water-pumped,  small 

valve  series  . 

Krypton,  oil-pumiied 
Methane . 


.510  IX.  14 

.580  IX.  17 


350 


IX.  II 


120 

.590 

3.50 


IX.  1 
IX.  18 
IX.  II 


Methyl  bromide 

Methyl  chloride 

Methyl  mercaptan  . 

Monochlorodifliinromethane 

Monochlorotetrafluoroethane 


620 

620 

.130 

620 

620 


IX.  19 
IX.  19 
IX.9 
IX.  19 
IX.  19 


340  IX.  10 

360  IX.  12 


Monochlorotrifluoromethane . 

Mnnomethylamine.  anhydrous 
Neon,  water-pumi)^ 

Neon,  water-pum|)ed.  small 
valve  series 

Neon,  oil-pumped  .  .  . 


620 

240 

.580 


IX.  19 
IX.4 
IX.  17 


120  IX.  I 
.590  IX.  18 


I  .‘itandard  coniiw-  1  Alternate  connec¬ 
tion  I  tion  • 


Oas 

Valve 

outlet 

connec¬ 

tion 

number 

Figure 

Valve 

outlet 

connec¬ 

tion 

number 

Figure 

•Nitrogen,  oil-piimptvl . . 

AQO 

IX  18 

3‘iO 

IX. 8 

Nitrous  oxide,  medical,  yoke 

connection . 

910 

IX.  31 

Oxygen,  industrial  and  medical 

MO 

IX.  16 

Oxygen,  medical,  voke  connec* 

tion .  . 

870 

IX  27 

Oxygen-carbon  dioxide  mixture 

(CO,  not  over  7%),  medical. 

yoke  connection 

880 

IX  .  28 

Oxygen-helium  mixture  (helium 

not  over  80^  ),  mwlical,  yoke 

connection.  .  .  . 

890 

IX.  29 

Phosgene 

540 

IX  .  20 

150 

IX  2 

Propane 

510 

IX.  14 

3.50. 300 

IX.  11. 

IX.  7 

Propylene 

510 

IX.  14 

350 

IX  11 

Sulphur  titoxide 

520 

IX.  19 

360 

IX.  12 

Sulphur  hexafluoride . 

590 

IX.  18 

520 

IX.  19 

Trifluorobromomethane . 

520 

IX.  19 

Trifluorochloroethylene,  Inhib- 

520 

IX.  19 

240 

IX.4 

vinyl  chloride.  Inhibited . 

290 

IX.6 

.... 

Vinyl  methyl  ether,  inhibited  . 

290 

IX.6 

.  . 

580 

IX.  17 

Xenon,  wate'r-pumi)ed.  small 

valve  series  .  . 

120 

IX.  I 

Xenon,  oil-pumped  . 

590 

IX.  18 

I 


«  Alternate  valve  outlet  connections  are  shown  to  indicate  valve  outlet 
connections  widely  used  by  industry  in  addition  to  the  a|>prove<l  standards. 
The  Federal  services  shall  not  specify  alternate  outlet  connections.  In 
areas  where  gases  cannot  be  readily  itrocured  commercially  In  cylinders 
equipped  with  valves  complying  with  the.se  standards,  cylinders  equi|)ped 
with  valves  comiilying  with  the  alternate  standards  may  be  acnqtted,  pro¬ 
vided  authority  to  do  .so  is  siieciflcally  grantisl  by  the  (lovernment  depart¬ 
ment  concerned.  .Mternates  may  bt-  u.sed  only  during  a  limited  transition 
period. 

*  Co-standards  240  and  380  have  been  (‘Stahlisheil  for  anhydrous  emmonia. 
Connection  No.  240  is  .standard  for  the  Federal  services  while  No.  380  is  the 
commercial  standard. 


1.  Threads  and  G.AaiNc.. — Table  IX. 2  con¬ 
sists  of  a  numerical  listing  of  the  valve  outlet 
connections  shoeing  the  connecting  threads. 

The  threads  on  the  outlets  are  separated  into 
four  basic  divisions — internal  and  external  (I  NT 
and  EXT),  as  well  as  right-hand  and  left-hand 
(RH  and  LH).  Within  each  of  the  four  divisions, 
further  separation  is  made  by  varying  the  pitch 
and  tliameter  of  the  threads.  The  diameters 
within  each  division  are  so  spaced  that  adjoining 
sizes  either  will  not  enter  or  will  not  engage. 

.As  far  as  practicable,  the  design  of  connections 
and  assignment  of  the  connections  to  gases  has 
been  made  so  as  to  prevent  tlie  interchange  of 
connections  which  may  result  in  a  hazard,  \\ith 
the  exception  of  outlets  having  taper  pipe  threads 
which  seal  at  the  threads,  each  outlet  provides  for 
screw  threads  which  do  not  seal  but  merely  hold 
the  nipple  against  its  seat.  These  screw  threads 
have  the  Unified  form,  but  are  not  in  the  regular 


NItrogon,  watpr-pumix'd 


.580  '  IX.  17 


senes. 
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Past  practice  has  firmly  established  many  out¬ 
let  connections  for  specific  gases  or  ^oups  of 
gasee  and  in  many  cases  these  connections  were 
retained.  Small  differences  in  the  threads  and 
other  elements  of  the  same  connection  were 
reconciled  into  one  form  and  size,  properly 
recorded  and  defined.  By  adhering  to  existing 
outlets  where  practicable,  it  was  possible  to  put 
the  new  standard  system  into  effect  without  the 
inconvenience  and  expense  of  a  cumbersome  and 
costly  changeover.  Alternate  and  co-standards 
have  been  established  for  some  gases. 

Keeping  the  established  practice  in  mind  when 
classifying  and  assigning  tlie  gases  to  their  out¬ 
lets,  an  effort  was  made  to  follow  a  plan  whereby 
right-hand  threads  would  be  used  for  non-fuel 
ases  and  for  water-pumped  gases,  whereas  left- 
and  threads  would  be  used  for  fuel  gases  and  for 
oil-pumped  gases.  These  left-hand  threads  are 


identified  by  a  groove  on  the  hexagon  nut.  An 
external  thread  is  used  on  the  valve  in  m(»t  cases, 
but  some  important  groups  of  gases  have  an  inter¬ 
nal  thread  on  the  valve. 

In  general,  as  indicated  by  table  IX. 2,  most  of 
the  connecting  threads  are  of  the  National  Gas 
Outlet  (NGO)  type.  This  symbol  was  su^ested 
and  designated  by  the  Interdepartmental  Screw- 
Thread  Committee  to  provide  for  the  peculiar 
needs  of  the  industiy. 

For  the  NGO  thread  an  allowance  (minimum 
clearance)  of  from  0.0020  to  0.0050  in.  between 
the  mating  parts  is  established  to  provide  the 
desired  looseness  of  fit  at  the  threads,  and  to 
assure  interchangeability  bctw-een  products  of 
different  manufacturers,  who  lacked  a  common 
standard  in  the  past.  The  tolerances  are  in  the 
direction  of  greater  looseness  and  are  determined 
on  the  basis  of  NS-3  data,  except  for  the  major 


Table  IX. 2. — Niimerical  listing  of  valve  outlet  connections  showing  the  connecting  threads 


Valve  outlet  con¬ 
nection  number 

Figure 

Valve  outlet 

Mating  assembly 

-Nipple 
or  pipe 

>kO. 

.\'ut  or 
converter 
Xo. 

Washer 

Xo. 

No. 

Thread 

.\o. 

Thread 

1 

2 

3 

4 

5 

6 

7 

8 

120 . 

IX.  1 

121 

.373— 24NGO-RH-EXT . 

122 

.375— 24NQO-RH-INT.  . 

123 

124 

160 . . 

IX.  2 

161 

ti-27NOT-HH-INT... 

162 

H-27.VGT-RH-EXT.. 

163 

200 

IX.  3 

201 

^§25— 20NO  0- R  H- E  X  T 

202 

628-  20N  O  0- RH-INT 

203 

204 

2«-- .  . 

IX,  4 

241 

H-18NOT-RH-IXT. . 

242 

H-18XPT-RH-EXT.. 

243 

244 

245 

260 . 

IX.  5 

261 

H-ISNQT-RH-INT  (with  1"  nut) 

262 

H-18XPT-RH-EXT  (with  1"  nut) 

263 

264 

265 

290. _ 

IX.  6 

291 

.745-14NaO-LH-EXT.- . 

292 

.750-I4XQO-LH-I.N'T...  . 

293 

294 

300 . 

IX.  7 

301 

.825-14NQO-RH-EXT  (for  conical 

302 

.830-14XGO-RH-IXT  (conical 

303 

304 

nipple). 

nipple). 

320 . 

IX.  8 

321 

.825--14NOO-RH-EXT  (for  flat 

322 

.830-I4XOO-RH-IXT  (flat  nip- 

323 

324 

325 

nipple). 

pie). 

330.. 

IX.  9 

331 

.825-  14XaO-Ln-EXT  (for  flat  nip- 

332 

.830-14XOO-LH-IXT  (flat  nipple) 

,%33 

3.34 

335 

pie). 

340.. . 

IX.  10 

341 

‘4-14NQT-RH-EXT . 

342 

)j-14.XOT-RH-IXT . 

343 

344 

.  . 

350 . 

IX.  11 

351 

.8?5-14XOO-Ln-EXT  (for  round 

352 

.830-I4XOO-LH-IXT  (round  nip- 

353 

3.54 

nipple). 

pie). 

360 _ 

IX.  12 

361 

)4— 14XOT-RH-EXT . 

.362 

t4-14XOT-RH-IXT ... 

.364 

365 

380 _ 

IX.  13 

381 

•v-UXQT-RH-tXT . 

382 

)j-14XPT-RH-EXT.. 

m 

384 

385 

510 . 

IX.  14 

.511 

.885-14XOO-I-H-IXT . 

512 

.880-14XOO-LH-EXT. . 

513 

.514 

520.. . 

IX.  15 

521 

.895-18XOO-RH-EXT  . . 

.522 

.899-18XOO-RH-IXT . 

523 

524 

540-  - 

IX.  16 

541 

.90.3-14XOO-RH-EXT. . 

.542 

.908-14X(lO-RH-IXT. 

,543 

544 

580- .  . 

IX.  17 

581 

.965-14XOO-RH-IXT. 

582 

.960-14.XOO-RH-EXT. . 

583 

584 

590 _ 

IX.  18 

591 

.965-14XaO-LH-lXT . 

592 

.960-I4XOO-LH-EXT. . 

593 

.594 

620.. 

IX.  19 

621 

1.030- 14.XaO-RH- EXT  (with 

622 

1.035— I4.\'GO-RH-IXT  (with  flare 

624 

625 

groove) . 

converter). 

640  . 

IX.  20 

641 

1.030-14XOO-RH-EXT  (with  W- 

642 

I.O,%5-14.NOO-RH-1.VT  (witli  Ik- 

. 

644 

645 

27XOT-RH-IXT). 

18XOT-RH-EXT  converter). 

660.. 

IX.  21 

661 

1.030-14XaO-RH-EXT  (without 

662 

1.03.5-I4XOO-RH-IXT  (with  nut 

663 

664 

665 

groove) . 

and  nipple). 

670.  - . 

IX.  22 

671 

1.030-14XOO-LH-EXT . 

672 

1.035— I4XOO-LH-I.N'T. . 

673 

674 

675 

Yoke  outlet  for: 

800 . 

IX.  23 

801 

Ammonia,  anhydrous. 

802 

Yoke  connection . 

803 

805 

820  .  . 

IX.  24 

821 

Chlorine.. 

822 

Yoke  connection  (with  washer  on 

823 

. 

825 

outer  faee). 

810 . 

IX. 25  1  841 

Chlorine.  - 

842 

Yoke  connection  (with  washer  in- 

843 

845 

side  of  recess). 

870 . . 

IX.  27 

871 

Oxygen,  medical . 

872 

Yoke  connection. .  . 

873 

875 

880.- . 

IX.  28 

881 

Oj-COj  mixture  (CO:  not  over 

882 

Yoke  connection _ 

883 

875 

7%).  medical. 

890 . 

IX.  29 

891 

Oxygen-helium  mixtures  (heli- 

892 

Yoke  connection . . 

893 

875 

um  not  over  80%),  medical. 

900.. 

IX.IO 

901 

Ethylene,  medical  . . 

902 

Yoke  connection. . 

903 

875 

910. . 

IX.  31 

911 

Xitrous  oxide,  medical. . 

912 

Yoke  connection. . 

913 

875 

920-. 

IX.  32 

921 

Cyclopropane,  medical.. 

922 

Y oke  connect  ion . . 

923 

875 

930- . 

IX  .  33 

931 

Helium,  medical:  and  helium- 

932 

Yoke  conneelion . 

933 

875 

oxygen  mixture  (0:  less  than 

20%),  medical. 

940.. 

IX.  34 

941 

CO:,  medical:  and  CO:— oxygen 

942 

Yoke  connection. . 

943 

87x5 

mixture  (CO:  over  7%),  medi- 

t’al. 


Each  compjptr  outlot  conm*ftion  is  <lilTt'n*nt.  However,  one  or  more  of  Its 
eomi)onents  nmy  be  the  stiiiie  tis  thos<’  used  on  otlier  connections,  as  follows: 
Valve  outlets:  241  and  HtU  are  Identical,  fifil,  821,  and  84!  are  idrntical. 
021  an<l  Ml  an*  similar. 


Nipples:  24!t  (Plain  pipe  connection)  and  203  are  Identical.  323  and  333 
are  identical.  513.  583,  and  593  are  Identical.  fi0:i  and  673  are  identical. 
Nuts:  :)()4  and  324  are  Identical.  334  and  351  are  Identical. 

Washers:  325  and  335  are  Identictil.  fi25ainl  M5are  identietil. 
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For  puqKMM  of  dftrity  «nd  consisteiu^,  all 
threada  alwwii  on  figures  IX.l  through  IX.34 
iMive  BH-EXTCINT)  in  the  thread  designation 
even  though  it  may  not  be  required  for  proper 
thread  identification. 

2.  Clbarancb. — The  maximum  radius  of  any 
part  of  the  valve  from  its  centerline  has  been 
specified  to  insure  clearance  for  the  smallest 
(3K-in.)  standard  cylinder  valve  protecting  cap. 

3.  Numbering  System. — The  last  digit  of  the 
designating  numbers  for  the  outlet  connections 


and  components  shown  in  figures  IX.l  through 
IX.34  has  the  following  significance: 

0 — complete  outlet  connection, 

1 —  valve  outlet, 

2 —  mating  assembly  (see  table  IX.2), 

3 —  nipple  or  pipe, 

4 —  nut  or  converter, 

5 —  washer, 

9— plug. 


OIA«  M(N  - 

I - T4I*  MILL  O.sass  MAX 

I - mill  iI  max 


VALVE  OUTLET  NO.  161 

(useo  WITH  SCALED  TMANSIT  CAA  WITH 
OIAM  rHXCAO,  MIN) 


Standard  outlet  connection  (or: 

Hydrogen  cyanide,  anhydrous 
Phosgene,  small  valve  series 

Dimensions  In  Inches  unless  otherwise  specified. 

Fiornr.  IX.2. — No.  160  valve  outlet  connection,  % — g7NOT-RH-lNT  thread. 
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4.  Adapters. — In  the  standardization  of  com¬ 
pressed  gas  valve  outlet  connections,  more  than 
one  outlet  is  provided  for  some  gases.  To  pro¬ 
vide  interchangeability  of  equipment  for  the  same 
gas,  adapters  may  be  required. 

The  appendix  to  ASA  B57.1  (see  footnote  7)  lists 
detailed  information  on  adapters  which  are  de¬ 
signed  to  connect  a  cylinder  valve  outlet  to  a  reg¬ 
ulator,  charging  connection,  or  other  mating  part 


having  a  different  connection  for  the  same  gas. 
These  adapters  are  limited  to  make  the  following 
connections  (see  footnote  o,  table  IX.  1.): 

(a)  From  standards  to  alternate  standards  for 
the  same  gas. 

(b)  From  alternate  standards  to  standards  for 
the  same  gas. 

(c)  From  one  alternate  standard  to  another 
alternate  standard  for  the  same  gas. 


CLKAHAMCe,  WIN 


^  STAMDOFP,  AAPHOX 


H  eoNrAcr  ommeter 


CONNECTION  NO.  200 


C'BOAt  0I4W,  WAX - 

CNAWPEN  48*  X  M  OIAW- 


FULL  TMXCAO 


.•XS-20W80-NN-£XT 


lir  OIA* 


0.8848 


XAOlWS 


CTSK  90*  X  ^  OIAW 


FULL  THO 


V.  / 

— so*  X  ^ 


-  .8X8>X0N80-8N-INr 


VALVE  OUTLET  NO.  201 


NIPPLE  NO.  203 


ACN08S  HEX  FLATS  - 

HEX  NUT  NO.  : 


Standard  outlet  connection  for:  Acetylene,  small  valve  series 
Dimensions  In  Inches  unless  otherwise  specified. 

Fiocre  IX.S.—JVo.  goo  valve  outlet  connection,  .6gS-~gONG()-Rl{-EXT  threarl. 


I - O.S57t  DIMM  MAX 

l•M0T-XM-4WT — 


AOWtS 
NCX  XLAr« 


CTSM  M*  X  -jjj-O.-j 


a 


♦ItI* 

WASHER 
NO.  245 


-•4  |<*^7»«0  «IXT  OF 
MVr  CAW  0C 
MAOe  A  0CF- 

AAAre  i/Nir. 

y  -I0WF0M^M-IWT - 


y.  cxrwA  HCAyy  fift 
I — CHAMFXM  45*  X  ]|  OIAM 


-  *“  TN0EAO  LCWATW - H 

(AFFLICA0LC  ONLr  IF  LOCK-  | 
NVr  15  USCOl 

-m-  piee  LenoTH  (oftiokad 


VALVE  OUTLET  NO.  241 


LOCKNUT  NO.  24^ 


NIPPLE  NO.  243 


Dimensions  (or  boss  length  and  distance  from  outlet  (ace  to  centerline  of  inlet  thread  on  valve  applicable  only  if  right-anfcle  outlet  is  used. 

Standard  outlet  connection  for: 

Ammonia,  anhydrous  (co-standards  240  and  380  have  been  established  for  anhydrous  ammonia.  Connection  No.  240  is  standard  for  the  Federal  Services 
while  No.  380  is  the  commercial  standard.) 

Dimethylamine,  anhydrous 
Monomethylamlne,  anhydrous 
Trlmethylamine.  anhydrous 

Dimensions  in  inches  unless  otherwise  specified. 

Figube  IX.4. — No.  SiO  valve  outlet  connection,  % — 18NGT-RH~I NT  thread. 
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standard  outlet  connection  for: 

Vinyl  chloride.  Inhibited 
Vinyl  methyl  ether.  Inhibited 

Dimensions  In  Inches  unless  otherwise  specified. 

Fioure  IX. 6. — No.  g90  valve  outlet  connection,  .71,5 — lANGO-LH-EXT  thread. 


VALVE  OUTLET  NO.  301  NPPLE  Na  303  HEX  NUT  Wtt  304 


Standard  outlet  connection  for:  Ethyl  chloride 
Alternate  standard  outlet  connection  for:  • 

Acetylene 

Butane  (No.  2  alternate) 

Propane  (No.  2  alternate) 

nimcnsions  in  inches  unless  otherwise  specified. 

FiotJBE  IX. 7. — No.  300  valve  outlet  connection,  .836 — UNGO-RH-EXT  thread  with  conical  nipple. 

•  See  footnote  a  to  table  IX. I. 


O.STtS 


f-jl  mx  TO  eowmw 

OUTLXT  CAf  WITMIM  — 
If  IMOMI* 


ONUmr  LEWOTN 
OXTIOML 


r‘ 

I - .flSO-i 


ACOOSS  Hex  FLATM 


.»30~I4HA0-HH-IHT 


VMi/E  OUTLET  NO.  XI 


WASHER 

NO.XS 


NIPPLE  NO.  323 


HEX  NUT  NO.  X4 


Standard  outlet  connection  for: 

Carbon  dioxide 
Nitrons  oxide 

Dimensions  in  inches  unless  otherwise*  specifte*!. 

Fir.fRE  IX. 8. — No,  S20  valve  outlet  ronnedtan,  .825 — lANGO-RH-EXT  thread  with  flat  nipple. 


ij|-  tukx  TO  cotmm 
*—ourL£r  CA^  wmm — ► 
ifiuumn 


awwwc  LomH 
orrmAL 


ACAtm  MBt  run 
-Mo-Mmo-ut-mr 


VALVE  OUTLET  NaSSi 


mSHER  NIPPLE  NO.  333  HEX  NUT  Na  334 

NO.  335 


standard  outlet  connection  for; 

Boron  trifluorWe 
Hydrogen  chloride,  anhydrous 
Ilydrown  sulphide 
Methyl  mercaptan 

Dimensions  in  Inches  unless  otherwise  specified. 

Fiovre  IX.9. — No.  SSO  valve  outlet  connection,  .8tS — I4NGO-LH-EX  T  thread  with  flat  nipple. 
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VALVE  OUTLET  NO.  3« 


NIPPLE  NO.  343 


HEX  NUT  Na  344 


Alternate  standard  outlet  connection  for;  Methyl  bromide  (see  footnote  a  to  table  IX. I.) 

Dimensions  In  inches  unless  otherwise  specified. 

Figure  IX.  10. — \o.  SW  valve  outlet  connection,  — UNGT-RII-EXT  thread  with  conical  nipple. 
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SNMUK  UMSTN 
OPTXMMl 


-.WO  nmo-u*~iMr 


i||  MAX  TO  coumme 
OUTLET  okf  wirmu  — ► 

mows 

WLVE  OUTLET  m  39 


NIPPLE  Na  353 


HEX  NUT  NO.  354 


Standard  outlet  connection  for: 

Carbon  dioxtde-ethylene  oxide  mixtures 
Carbon  monoxide 
Ethylene,  industrial  and  medical 
Alternate  standard  outlet  connection  •  for: 

Butane  (No.  I  alternate)  Isobutane 
Ethylene  oxide  Propane  (No.  1  alternate) 

Helium,  oil-pumped  Propylene 

Dimensions  in  inches  unless  otherwise  specified. 

Fiourb  IX. 11. — No.  S60  valve  outlet  connection,  .825 — HNGO~LH-EXT  thread  with  round  nipple. 

•  See  footnote  a  to  table  IX. 1. 


Ethane 

Hydroften 

Methane 


CONNECTION  NO.  360 


OMN,  MlUM  OMM  AT  £N0 
•WOVE  j|  OUM  Jr  OCEF- 
cm  Slf  X]|f  OMM- 


V>U.VE  OUTLET  WO.  361 


NO.  365 


CONVERTER  NO.  364 


.Alternate  standard  outlet  connection  •  for; 

Methyl  chloride 
Sulphur  dioxide 

Dlmen.slons  in  Inches  unle.ss  othrnvi.se  .specified. 

Fiovre  IX.12.— iVo.  360  valvf  outlet  connection,  Vt—HKGT-BH-EXT  thread. 
See  footnote  a  to  table  IX. I. 


Standard  outlet  connection  for: 

Ammonia,  anhydrous  (co-standards  240  and  380  have  been  established  for  anhydrous  ammonia.  Connection  No.  240  is  standard  for  the  Kederal  Services 
while  Xo.  380  is  the  commercial  standard). 

Dimensions  in  inches  unless  otherwise'  spi'cified. 

FinCRK  IX. 13, — No.  S80  valve  outlet  conneefionj  — IJ^NGT-HII-J NT  thread. 


^  STAMOonF.  mmoK 


VALVL 


£T  NO.  511 


NIPPLE  NO.  513 


HEX  NUT  NO.  514 


standard  outlet  connection  (or: 

Acetylene  Cyclopropane,  Industrial  Isobutane 

llutadleur  Dimethyl  ether  Propane 

Butane  Fthylene  oxide  Propylene 

Dimensions  In  Inches  unless  otherwise  specified. 

Fir.vRK  IX.  14. — A'o.  mh'e  outlet  connection,  .SS-I — tiNGO-LH-l NT  thread. 


Of  INLCT  THOEAO 


'^mx  tuoius  Of  un 

AMT  Of  NTITN 

m  iMTMqyr  ovrur 


rtuaoff,  xfmox 


omLL 


cmxtfex  45*  X  §  oum 


vu.ve  OUTLET  NO  521 


NIPPLE  NO.  523 


I— 30*  X  ^  out 
»95-l$M00-XM-m 

HEX  NUT  NO.  524 


Alternate  standard  outlet  connection  for;  Acetylene,  small  valve  series  (see  footnote  a  to  table  IX.  1.) 
Dimensions  in  Inches  unless  otherwise  specified. 

Fioube  IX. 15. — No.  620  valve  outlet  connection,  .895—18NG0-KH-EXT  thread. 
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»90 


I 


1^  MAX  TO  COMFUie 

•m — OUTLET  CAP  WITHIN - ► 

if  fUOHJS 

CHAMFtR  45*X  OIA»» - 

amove  wscc  qiametfr  x 
^  OECP  (use  OPTIONAL) 


CSU-VE  OUTLET  NO.  541 


m-0 

SHANK  LEM6TH 


OPTIONAL 


.90a-miGO-NH-INT 


MPPLE  NO.  543  HEX  NUT  NO.  544 


standard  outlet  connection  for:  Oxygen,  industrial  and  medical 
Dimensions  in  Inches  unless  otherwise  specified. 

WARNIXO:  do  not  1  SE  THIS  CONNECTION'  FOR  ANY  OTHER  OAS  OR  FOR  ANY  OAS  MIXTI  RE. 

FiofRE  IX. n>. —  No.  f)j!,0  valve  outlet  connection.  .90S — UNGO-RII-EXT  thread  udth  round  nipple. 


s 


cowmcT 

OMMcm 


hf  HM  TO  cottnne 

OUTLET  mm  mmm - J 

if  MOUS  \ 

- #«-*» 

OMM  MAX 

OMX  iti 

VALVE  OUTLET  NO.  581 


NIPPLE  NO.  583  HEX  NUT  NO.  584 


standard  outlet  connection  (or: 

Air,  water-pumped  Neon,  water-pumped 

Argon,  water-pumped  Nitrogen,  water-pumped 

Helium,  water-pumped  Xenon,  water-pumped 

Krypton,  water-pumped 

Dimensions  in  inches  unless  otherwise  specified. 

Figure  IX.  17. — No.  680  valve  outlet  connection,  .965 — UNGO-RH-INT  thread. 
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MS-MMO-LHHWr 


^  MUX  TO  eOHFIHe 
-outlet  FLUO  tmTHM 
if  HAOEtS 


—  ^  0MM  M4X 

-OWU. 


I^^ACKOSS  MExrUITS 


!-  - CHAUFER  45*  X  H  OHM 


V4LV£  OUTLET  WO.  59/ 


NIPPLE  NO.  593  HEX  WUT  NO.  594 


standard  outlet  connection  for: 

Air.  oil-pumped  Neon,  oil-pumped 

Argon,  oil-pumped  Nitrogen,  oil-pumped 

Helium,  oil-pumped  Sulphur  hexafluoride 

Krypton,  oil-pumped  Xenon,  oil-pumped 

Dimensions  in  Inches  unless  otherwise  speclfled. 

Figure  IX. 18. — No.  590  valve  outlet  connection,  .965 — HNGO-LH-INT  thread. 


63 


hlH 


COmiECTION  NO.  620 


i.035-miG0-ni-mT 


r 


% 


V4LVE'  OUTLET  NO.  641 


WASHER 
NO.  645 


CONVERTER  NO.  644 


•  Cniinterbore  may  be  omitted  when  so  specified. 

Standard  outlet  connection  for;  Phosgene 
Dimensions  in  Inches  unless  otherwise  siwcifled. 

Figpre  IX.20. — No.  610  valve  outlet  connection,  1.030 — 14NGO-RH-EXT  thread  with  Yt — ISNGT-RH-EXT  converter. 


•uxMaatus  or  Mnr 
Nutr  or  VALVK  wmt 
on  wmt^  eungT 

rmt  ■  f 


omcL  i 


-CTSK  00*  X 


Clone  asoos  o  aoo3 


CMAUfat 


1090  -mm  nw  exr  — 


rvLi.  rno 


o.ogoo 

aoloo 


StOWOf  LtMOTM 
O^VOMM. 


rULL  THD 


VALVE  OUTLET  NO.  66<° 


WASHER 
NO.  665 


NIPPLE 
NO  663 


-3(^X  1^  DIM 


1.030  •f«weo-nH-4Nr 

1^  ACROSS  HEX  FLATS 

HEX  NUT  NO.  664 


•  If  groove  Is  required,  use  valve  outlet  No.  621,  flgure  IX. 18. 

Standard  outlet  connection  for: 

Chlorine 

Dlfluoroethane 

nifluoromonochloroethane 

Dimensions  In  inches  unless  otherwise  specified. 

FifiCBE  IX.21. — No.  660  valve  outlet  connection,  l.OSO — 14NGO-RH-E\T  thread  with  nut  and  nipple. 


66 


OW  IMLW 


FULL  THO 


rHh 

•-1^  TO  s  -*■  I 


SHWWC  LMN9TH 
OPnOMAL 


VALVE  OUTLET  NO.  671 


WASHER 
NO.  675 


Stiindiirrt  oiitirt  miincrtiuii  for. 
rhlortlH'  triniinrlilc 
Kliiorliw 

IT  ydrosoii  fluorUlr.  jiiihyilnms 
Ollltfnsiniis  In  hirin’!*  illilni.s  olhcrwiM'  sinTidi’il. 


'  ' - 3<f  X  OUM 

■  I.055-I4M90-LM-INT 

ACROSS  Hex  FLATS - 


HEX  NUT  NO.  674 


FlcrHK  1\.2‘2. — No.  670  valvr  outlet  connection,  t.OSO-  l.'iXOt)-ljH-E\  T  threnrt. 


VALVE  OUTLET  NO.  601 


Fiotke  IX. 23. — No.  800  standard  valve  outlet  connection,  yoke  type,  for  ammonia,  anhydrous. 


OF  IMLCT  THMAO 


C'BOHe  0.5623  i  0.003  — 
CMMFEf*  4S*  X  ^  OIMU 
l.030~l4NeO~ltH-EXT - , 


tyi/LL  THO 


SHAMK  LENGTH 
OPTIONAL 


VALVE  OUTLET  NO.  841 


WASHER 
NO.  845 


NIPPLE  NO.  843 


Dimensions  in  inches  unless  otherwise  specified. 

Fir.l  RK  IX.25. — No.  81,0  utandard  valve  outlet  connection,  yoke  type,  for  chlorine  (icith  imsher  inside  of  recess). 


WASHER  NO.  875 

(THIS  WMSMCR  ALSO  USED 
WITH  WO.  MO  THHOUGH 
NO.  940  VALVE  OUTLET 
CONNECTIONS) 


DIAM  HOLE 


fM 


SHOULDER  LENGTH 


note  OMH- 


ai74  i  0.005 


0.345  i  0.003 


0.174  i  0003 


0.345  *  0003 


VALVE  OUTLET  NO.  871 


NIPPLE  H0.87Z 


For  basic  dimensions  sec  flirurr  IX.2ii. 
Dimensions  in  inches  unless  otherwi.se  spt'cifled. 


Figtrk  IX.27. — No.  870  xlandard  valve  outlet  connection,  i/oke  ti/pe,  for  oxi/gen,  medical. 


f  0487  0533 

M.003  10003 


0.487  0535 

*0.003  *0.003 


ifmo;  MEF- 


MOLE  OMM- 


0.174  *  0.006 


mm 


0.455  ±  0003 


0.174  *  0.005 


0.455  i  0.003 


VALVE  OUTLET  NO.  881 


NIPPLE  Na  883 


For  biisic  dimensions  .sec  figure  IX.2ii. 
Dimensions  in  inches  unless  olherwi.si*  stiecified. 


Fir.i  BK  IX. 28.  No.  880  standard  valve  oiillel  connection,  i/oke  ti/pe,  for  ojugen-rarhnn  dioxide  mixture  (CO-,  not  over  7  per 

cent),  medical. 


asaa  oam 
*ojoca  iOOO$ 


mm. 


0.595  05S9 
*0008  *0003 


MOLE  OMM- 


0.099  *  0009 


O  233  *  0003 


TTfTT  flMtf  AfAM 
CLI57 


0.233  *  0005 


0.099  *  0009 


V>U.y£  OUTLCT  NO.  911 


NIPPLE  Na  9/3 


For  basic  dimensions  see  flKure  IX.26. 

Dimensions  in  Inches  unless  otherwise  specified. 

Fir.i’RE  IX. 31. — No.  9i0  standard  valve  outlet  connection,  yoke  type,  for  nitrous  oxide,  medical. 


HOLE  OMM- 


0.099  *  0009 


'  0487  0999 
*0003  *0003 


"• — 0059*1 


0.340  *  0.003  - 


0.340  *  0.009 


VALVE  OUTLET  NO.  921 


NIPPLE  MX  923 


For  basic  dimensions  see  fiRure  IX.26. 

Dimensions  in  inches  unless  otherwise  specified. 

FlotmE  IX. 32. — No.  9Z0  standard  valve  outlet  connection,  yoke  type,  for  cyclopropane,  medical. 


0.059  ±  0.003 


—  C  »»  r  003 


VALVE  OUTLET  NO.  93! 


NIPPLE  NO  933 


For  basic  fljjiin*  IX.2<>. 

Dimensions  tn  Incb  '  •.ilcss  otherwise*  s|M*c*lft»  fl. 

Fini'RK  I\.33.—  .Vo.  .9.^0  slanflard  valve  outlet  connection,  yoke  type,  for  helium,  medical;  and  In li um-ojygen  mixture  iO^  les 

than  20  percent),  medical. 


For  Imisic  dimensions  sec  nt^ure  I X  .2h. 

I  )iinciisloiis  In  Inches  unless  otherwlM'  s|H'elfled. 

Fid  RK  IX. 34.  Xo.  9/fO  tttandard  valve  outlet  connertion,  yoke  type,  for  rar//on  dioxide,  medical-,  and  rarhon  dioridt -on/gen 

mixture  over  7  percent),  medical. 


Table  IX. 4. — Limitt  of  site  of  U.S.  eompretsed  gas  cylinder  valve  outlet  threads,  NGO 


Thread  designation 


1 


.373— 24NOO-RH-EXT . 

.37V-24NOO-RH  I.\T . 

.623-20X00  RH-EXT _ 

.628-20.\aO-RH-INT . 

.74S-14Xao{:2H}-®XT . 

.750-14.\Oo{:2^}-IXT . 

.825-14XOo|:2h}-EXT.  . . 

.830-14\Oo{;2§}-INT . 

.880-14X00- LH-EXT . 

.885-14XOO-LH-I.XT . 

.8IW-t8XOO-RH-EXT _ 

.880-18XOO-RH-IXT . 

.903  -14XOO-RH-EXT. . . 
.908-I4XOO-RH-IXT.. 

.9«)-14XOo{:2P}-EXT . 

.96S-14XOo|:2h}-1^'’*'-- 

I.030-14XOo{‘2h}'*^XT' _ 

I.035-14XOo|Ilh}  . 


Eiternal  thread 


Internal  thread 


I  Major  diameter  | 

I _ 1 

Max  Min 

2  3 

ill.  in. 

0. 3730  0. 3680 

.62s6  .6200 

.  7430  .  7400 


.8250  .  8200 

.  8800  .  8750 

.'^50  .  8900 

.9030  8980 

.9600  .  9550 


1. 0.300  1.0250 


Pitch  diameter  Minor 
diameter 


Max  Min  Max 


4  5  6 


in.  in.  in. 

0.3459  0.3435  0.3219 


.5925  .  5895  .  5637 


6986  .  6950  .  6574 


.  7786  .  7750  7374 


.  8336  .  8300  .  7924 


.  8589  .  8553  .  8268 


.8566  .  8530  .  8154 


.9136  .  9100  .  8724 


.  98.36  .  9796  .  9424 


Minor  diameter 

1  Pitch  diameter 

Major 

diameter 

Min 

Max 

Min 

Max 

Min 

7 

8 

9 

10 

11 

tn. 

tn. 

tn. 

in. 

in. 

0.3299 

0.  3344  : 

0. 3479 

0.35ai 

0.  3750 

.573« 

.5793 

.  5955 

.5985 

6280 

.6727 

.6804 

.7036 

.7072 

7500 

.7527 

.7804 

.7836 

.7872 

8300 

.8077 

.8154 

.8386 

.8422 

.8850 

.8369 

.8449 

.8629 

.8665 

.8900 

.8307 

.  8.384 

1  .8616 

.8652 

.0080 

.8877 

.8954 

'  .9186 

.9222 

9650 

.9577 

.9654 

.0886 

.0926 

1.03.10 

Table  IX. 5. — Limits  of  size,  National  Gas  Taper,  Special  Gas  Taper  threads;  NGT,  NGT{Cl),  SGT 


External  '  Internal 


Band-  Small  end  Full  threads  Large  end  Full  threads 

Thread  de.signa-  [  tight _ _ _  Pitch  C'sink  _ _ 

tion*  'engage-  rhAm  Xeck  diam-  90°  x 

ment,«  Major  Pitch  '  Pitch  Major  Over-all  radius,  eter  max.  Pitch  Length 

/i  diam-  diam-  diam-  Length.^  diam-  length,  min,  at  face,  diam-  Bore,  diam-  Length,  of  full 

eter,  eter,  '  eter,  A.i  eter,  approx.,  C  F,  eter  max.,  cter,  root, 

1  ^  rfiJIn  F:>  approx.,  /i*  1  A’l  min., 

I  X'  '• 


I  I  2  I  3  4  5  I  6  7  8  9  I  10  II  12  13  14  15  16 


I  in.  I  111  ill.  in.  in.  in.  in.  in.  in.  in.  in.  in.  in.  in.  in. 

's— 27XOT.  .  0,1800  I  0.3931  0.3635  ’Wi  0.3886  0,4022  0.4201  0.3748  ‘Ha  0.3269  0.3566  0.2911  0.3652 

l|— I8XOT . 2000  .  6918  .  4774  .5107  .  5333  .  55.30  H  H  .4899  Hs  .4225  .  4670  .  3667  .  4778 

34— 18XOT . 2400  .  6664  6120  9is  .6479  .5733  .  6915  'Ms  |  Me  .6270  'Me  .5572  .  6016  .  4067  .  5178 

M-14Xnf .  I  .3200  .  8166  7584  'Vie  .8052  .  7486  .  8625  H  Me  .7784  H  .6879  .  7450  .  5343  .  6771 

34— 14NOT . ■  .3390  1.0248  -  9677  »«4a  1.0157  .  7676  1.0795  H  ‘Me  .9889  I'ie  .8972  .  9543  .  5533  .  6961 

34-14XOT(ri)-l  .3390  1.0248  9677  3'Ma  1.0268  .9461  1.09.51  Hi  ‘Me  .9889  IMe  .8972  .  9543  .  5533  .  9461 

34— 14Xf>T(ri)-2  .3.390  1.007  .98.56  5«4<  1.0447  .  9461  1.1130  134  ^  (•)  (•)  (•)  {•)  (•)  (•) 

34— 14XOT  (ri)-3  .3390  1.0628  1.0057  '^ie  1.0648  .  9461  1.1331  134  (*)  (*)  (*)  (•)  (•)  (•)  (•) 

34-I4NaT  (CIM  .3390  1.0873  1.0302  31^,  i,0893  .  9461  1.1576  134  (*)  (•)  (•)  (•)  (•)  (•)  (*) 

34— 14SnT».  4008  1.047  0.98.52  «344  1.0731  .7030  |  1.1564  34  |  ‘Me  1.0353  IMe  .8556  .  9474  .  5714  .  7030 

I  — 1134XOT . 4000  1  1.2832  1  1.2136  1!4  1.2712  .  9217  1  1.3457  1  ,  ‘Me  1.2386  IMe  1.1278  1.1973  .  6609  .  8348 

134— 1134XOT.  .  .4200  I  1.6287  I  1.5571  I'^ia  1.6160  ,  9417  1.6931  I'ie  1  1.5834  1*344  1.4713  1.5408  .  6809  .  8548 

I34-1134XOT.  .  .4200  1  1.8657  I  1.7961  P'ei  1.8550  .  9417  1  1.9360  114  IHa  1.8223  l»34j  1.7102  1.7798  .  6809  .  8548 


All  dimensions  are  basic.  See  figure  IX.3.5  for  relationship  of  dimensions. 

•  For  uses  other  than  chlorine,  overslie  threads  for  revalving  are  generally 
specified  at  4  or  7  turns  oversiie.  For  chlorine,  the  14NOT(Cl)-l  site 
Is  standard;  the  —2  Is  4  turns  oversltc;  the  —3  Is  8'  2  turns  oversize;  and  the 
-4  is  14 1  urns  oversize. 

^  The  M.^OT  (S|)ecial  Oas  Taper)  thread  is  a  standard  having  a  taper 
of  (- 1  •  2  inches  per  foot  on  diameter)  with  a  fiO®  thread  normal  to  the  azb* 
and  0.0618  inch  <le^.  For  this  thrt'ad  col.  13.  14  and  1.1  are  based  on  gages 
0.7030  inch  long.  Cylinders  are  held  to  final  inspection  limits  from  basic  to 
14  turns  small,  and  valves  to  plus  or  minus  1  turn. 

The  basic  condition  of  fit  Is  that  the  external  thread  with  a  pitch  diameter 
of  Et  at  the  end  (reference  plane  for  gaging  external  thread)  shall  enter  by 
hand  ei^agement  ton  distance  Li  Into  the  internal  thread  with  a  pitch  diam¬ 
eter  of  Ei  at  the  opening  (reference  plane  for  gaging  Internal  thread). 


•*  External  threads  shall  be  threaded  the  approximate  length  //io  but  gaged 
up  to  Dimension  Is  equal  to  Li  plus  six  (6)  threads  for  all  NOT  threads 
and  Li  plus  eight  and  a  half  (8*2)  threads  for  the  \nT(Cl)  threads.  Di¬ 
mension  /Tils  measured  at  distance  Lufrom  Fo.and  dimension  />io  is  measured 
at  distance  Lio  from  Fo.  These  longer  external  threads  are  desirable  if  further 
tightening  should  be  necessary.  To  facilitate  gaging,  provision  should  N* 
made  to  allow  the  L*  ring  gage  to  advance'  a  <listanc('  of  two  full  thn'ads 
N'yond  the  Lf  length  (one  turn  for  allowable  variation  in  pitch  diameter  and 
one  turn  for  allowable  variation  in  ta|>er) . 

•  Full  Internal  threads  at  the  crests  and  roots  shall  extend  throughout 
lengths  Li’^Li  iL^»Z  threads).  This  dimension  determines  the  minimum 
metal  on  the  Inside  of  the  neck  to  produce  maximum  bore  K%.  .<ny  metal 
below*  Lh  shall  have  tapped  threads  with  full  roots  to  a  minimum  length  //t 
(/ei+.l  threads  for  all  .SOT  thri’ads  and  tt-f-8' 2  threads  for  the  NflTiCI) 
tim'ads). 
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3.  INLET  CONNECTIONS 

The  threads  on  the  inlet,  neck,  or  valve  to 
cylinder  connection  are  right  hand  of  the  following 
types: 

(a)  National  gas  taper  threads,  NGT  or  NGT 
(Cl)  for  chlorine. 

(b)  Special  gas  taper  threads,  SGT. 

(c)  National  gas  straight  threads,  NGS. 

1.  NGT,  NGT(Cl),  AND  SGT  Threads.— The 
NGT  and  NGT  (Cl)  threads  are  based  on  the 
American  Standard  for  taper  pipe  threads  but  are 
longer  to  provide  fresh  threads  if  further  tighten¬ 
ing  is  necessary.  Manufacturing  tolerances  for 
the  taper  of  these  threads  are  as  follows: 

The  taper  on  the  pitch  elements  of  eiternal 
threads  is  )i6  on  diameter,  (=%  in. /ft.)  with  a 
minus  tolerance  of  one  turn  but  with  no  plus 
tolerance  in  gaging. 

The  taper  on  the  pitch  elements  of  internal 
tlireads  is  Ke  on  diameter,  with  a  plus  tolerance 
of  one  turn  but  with  no  minus  tolerance  in  gaging. 

The  limits  on  crest  and  root  truncation  are  the 
same  as  for  the  American  National  taper  pipe 
threads  as  shown  in  table  VII. 1,  p.  4. 

The  SGT  threads  are  similar  to  the  NGT 
threads  except  that  the  taper  is  %  (=1)2  in. /ft.) 
on  diameter  instead  of  K«. 

(а) .  Limits  of  size  for  the  NGT,  NGT{Cl),  and 
SGT  threads. — Limits  of  size  for  these  threads  are 
given  in  table  IX. 5.  (See  footnote  b  of  that 
table.)  Figure  IX. 35  indicates  the  relationship  of 
these  dimensions. 

(б) .  Gaging  of  the  NGT,  NGT{Cl),  and  SGT 
threads. — Special  gages  are  required  for  the  gaging 
of  these  threads  because  of  their  length  and  the 
rigid  requirements  for  sealing  the  compressed  gas 
against  leakage.  The  working  or  inspection  gages 
described  in  this  section  are  called  ramp  gages. 
Ramp  gages  are  similar  to  conventional  taper  pipe 
thread  gages  but  provide  more  positive  control  of 
the  thread  elements;  however,  other  gages  accep¬ 
table  to  the  procuring  agency  may  be  used. 

1.  Pitch  diameter  of  external  thread — To  check 
the  pilch  diameter  of  the  external  thread,  the 
threaded  ring  gages  shown  on  figure  IX. 36  are 
used.  The  ring  gage  is  known  as  a  primary 
gage  since  the  reading  taken  on  the  ramp  will  be 
needed  for  use  when  additional  gaging  is  done. 

The  Lf,  ring  is  screwed  onto  the  valve,  flat  face 
first.  The  Lx  ring  is  then  screwed  onto  the  valve. 
Both  rings  sliould  be  engaged  to  about  the  same 
tightness.  For  the  thread  to  be  acceptable,  the 
rim  of  the  Lf,  ring  should  not  project  above  the  Lx 
ring  or  below  the  bottom  of  the  gaging  notcli  on 
the  Lx  ring. 

The  numbers  on  the  ramp  ring  indicate  the 
quarters  of  a  turn  the  thread  varies  from  basic. 
While  the  Lx  and  ig  rings  are  screwed  onto  the 
valve,  the  plunger  should  be  pushed  down  against 
the  end  of  the  valve.  The  reading  on  the  ramp 
should  then  be  taken.  The  reading  will  be  the 
number  within  the  division  where  the  helical  scale 


or  ramp  intersects  the  edge  of  the  collar  on  the 
body. 

The  threads  are  to  be  within  one  turn  in  either 
direction  from  basic  but  preferably  within  )2  turn 
from  basic.  Therefore  the  product  should  gage 
preferably  between  —2  and  -)-2  on  the  scale  with 
readings  between  —4  and  -f4  being  acceptable. 
This  reading  will  be  needed  as  a  reference  for 
gaging  the  crest  and  root  truncation  of  the  external 
thread. 

2.  ('rest  truncation  of  external  thread. — To  check 
the  crest  truncation  of  the  external  thread,  the 
gage  shown  in  figure  IX. 37  is  used.  The  gage 
should  be  placed  over  the  threatls  lightly  and 
rocked  in  different  directions  to  detect  out-of- 
roundness  or  off -taper.  If  the  rock  is  not  e.xces- 
sive,  the  plunger  should  be  pushed  down  and  a 
reading  taken.  If  the  edge  of  the  collar  on  the 
body  lies  w’ithin  the  helical  ramp  at  the  same  read¬ 
ing  as  w'as  show’ll  on  the  ramp  of  tlie  pitch  diameter 
ring  gage  (fig.  IX. 36),  the  crest  truncation  of  the 
external  thread  is  acceptable 

3.  Root  truncation  of  external  thread. — To  check 
the  root  truncation  of  the  external  thread,  the 
gage  shown  in  figure  IX. 38  is  used.  The  gage  is 
screwed  delicately  onto  the  valve.  After  reach¬ 
ing  full  engagement,  the  gage  is  backed  off  one- 
half  to  one  full  turn,  and  the.  degree  of  looseness 
is  compared  wdth  tliat  of  generally  accepted 
threads.  Slight  looseness  indicates  that  the  gage 
and  product  bear  along  the  length  of  a  full  and 
continuous  or  cleared  thread.  Considerable  loose¬ 
ness  indicates  that  the  gage  has  seated  or  stopped 
on  the  last  incomplete  thread. 

If  the  tliread  appears  to  be  satisfactory  after 
the  above  preliminary  check,  the  gage  is  screw’ed 
onto  the  valve  fingertight.  The  plunger  is  then 
pushed  down  and  a  reading  taken.  If  the  edge 
of  the  collar  on  tlie  body  lies  within  the  helical 
ramp  at  the  same  reading  as  was  show’ii  on  the 
ramp  of  the  pitch  diameter  ring  gage  (fig.  IX. 36), 
the  root  truncation  of  the  external  thread  is 
acceptable. 

4.  Pitch  diameter  of  internal  thread. — To  check 
the  pitch  diameter  of  the  internal  thread,  the 
threaded  plug  gage  shown  on  figure  IX. 39  is  used. 
This  gage  is  know’n  as  a  primary  gage  since  the 
reading  taken  on  the  ramp  will  be  needed  for  use 
when  additional  gaging  is  done. 

Both  lieads  are  screwed  in  simultaneously,  with 
the  precaution  that  the  L9  section  advances  w’ith 
some  clearance  ahead  of  tlie  Lx  section  to  prevent 
locking.  Both  sections  should  be  screwed  in  to 
about  the  same  tightness.  For  the  pitch  diameter 
of  the  tapped  liole  to  be  acceptable,  the  upper  band 
should  not  be  above  or  below’  the  edge  of  the 
gaging  ring. 

To  measure  the  effective  pitch  diameter  of  the 
thread  at  the  Lx  length,  wdth  the  gage  screw’ed 
into  the  cylinder,  the  hexagonal  sleeve  is  pushed 
down  to  the  face  of  the  cylinder.  A  reading  is 
then  taken  on  the  ramp  at  the  point  where  it 


intersects  the  edge  of  the  hex^onal  sleeve. 

The  threads  are  to  be  within  one  turn  in  either 
direction  from  basic  but  preferably  within  %  turn 
from  basic.  Therefore  the  product  should  g^e 
preferably  between  —2  and  4-2  on  the  scale,  with 
readings  between  —4  and  +4  being  acceptable. 
This  reading  will  be  needed  as  a  reference  for 
gaging  the  crest  and  root  truncation  and  the 
maximum  bore  of  the  internal  thread  on  the 
cylinder. 

5.  Crest  truncation  of  internal  thread. — To  check 
the  crest  truncation  of  the  internal  thread,  the 
plain  plug  gf^e  shown  in  figure  IX.40  is  used. 

The  plug  is  slipped  lightly  into  the  hole  and 
rocked  in  different  directions  to  detect  out-of- 
roundness  or  off-taper.  If  either  of  these  condi¬ 
tions  appears  excessive,  the  crest  should  be 
examined  visually  for  roughness,  chips,  and 
variations  in  truncation. 

After  this  inspection,  the  plug  is  seated  into  the 
hole  and  the  hexagonal  sleeve  pushed  down  to  the 
face  of  the  cylinder.  If  the  upper  edge  of  the 
hexagonal  sleeve  lies  within  the  helical  ramp  at 
the  same  reading  as  was  shown  on  the  ramp  of 
the  pitch  diameter  plug  gage  (fig.  IX.39),  the  crest 
truncation  of  the  internal  thread  is  acceptable. 

6.  Maximum  bore  of  internal  thread. — To  check 
the  maximum  bore  of  the  internal  tliread,  the 
gage  shown  in  figure  IX. 41  is  used. 

The  plug  is  seated  into  the  hole  and  the  hexag¬ 
onal  sleeve  pushed  down  to  the  face  of  the 
cvlinder.  If  the  upper  edge  of  the  hexagonal 
sleeve  lies  within  the  helical  ramp  at  the  same 
reading  as  was  shown  on  the  ramp  of  the  pitch 
diameter  plug  gage  (fig.  IX.39),  the  maximum 
bore  of  the  internal  thread  is  acceptable. 

7.  Root  truncation  of  internal  thread. — To  check 
the  root  truncation  of  the  internal  thread,  the 
threaded  plug  gage  shown  on  figure  IX.42  is  used. 
The  gage  is  screwed  delicately  into  the  tapped 
hole  of  the  cylinder.  After  reaching  full  engage¬ 
ment,  the  gage  is  backed  off  one-half  to  one  ml 
turn  and  the  degree  of  looseness  compared  with 
that  of  generally  accepted  threads.  Slight  loose¬ 
ness  indicates  that  the  gage  and  cylinder  bear 
along  the  length  of  a  full  and  continuous  or 
cleared  thread.  Considerable  looseness  indicates 
that  the  plug  has  seated  or  stopped  on  the  last 
incomplete  thread. 

If  the  thread  appears  to  be  satisfactory  after 
the  above  preliminarv  check,  the  g^e  is  screwed 
into  the  cylinder  lingertight.  The  hexagonal 
sleeve  is  then  pushed  down  to  the  face  of  the 


cvlinder.  If  the  upper  edge  of  the  hexagonal 
sleeve  lies  within  the  helical  ramp  at  the  same 
reading  as  was  shown  on  the  ramp  of  the  pitch 
diameter  plug  gage  (fig.  IX.39),  the  root  trunca¬ 
tion  of  the  internal  thread  is  acceptable. 

(c)  Checking  of  the  NOT,  N6T(CD,  and  SGT 
working  or  inspection  gages  with  nuistcr  gages. — The 
sketches  of  the  master  gages  are  shown  on  figures 
IX.43,  IX.44,  and  IX.45.  Gaging  information  is 
given  in  the  notes  on  these  figures. 

2.  National  Gas  Straight  Threads,  NGS. — 
All  straight  threads  for  inlet  connections  shall  be 
NGS  threads.  The  diameters  and  the  form  for 
both  the  external  and  internal  threads  shall  con¬ 
form  to  those  for  NPSM  American  Standard 
straight  pipe  threads  for  free-fitting  mechanical 
joints  (without  clearance)  (see  table  VII. 6, 
p.  9).  The  length  of  engagement  shall  be 
(Z-i-fLa).  The  seal  for  tightness  shall  be  at  or 
close  to  the  end  face  of  the  cylinder  whether  it 
incorporates  the  external  or  the  internal  threads. 

4.  SAFETY  DEVICE  THREADS 

The  safety  devices  on  high  pressure  gas  cylin¬ 
der  valves  shall  be  provided  with  right  hand 
threads  of  the  Unified  form,  19  threads  per  inch. 
The  minimum  length  of  engagement  shall  be  K 
in.  The  thread  dimensions  shall  be  as  follows: 


Boss  (external 
thread) 

Cap  (internal 

1  thread) 

Max 

Min 

Min 

Max 

Major  diameter 

Pitch  diameter . 

Minor  diameter . 

in. 

O.ftSOO  ! 
.6157  i 
.5852  1 

1 

in. 

•0.6416 

*.6124 

in. 

0.6500 

.6157 

.5920 

L...'":.... 

r  *0.6200 
'  ♦.6008 

The  safety  device  threads  shall  be  designated  as 
follows : 

*  Boss  (external  thread): 

.650-19  UNS-3A 
MAJOR  DIA  .6500-.6416 
PD  .6157-.6124 
*Cap  (internal  thread): 

.650-19  UNS-3B 
MINOR  DIA  .5929-.6008 
PD  .6157-.6200 
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Tabli  IX.6. — Ditnetuiona  of  maater  aatting  plug  gogea;  NOT,  SOT*  (external  tkreade) 
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T 

X 

M— 18NOT 

8- 

O 

5 

J 

1 

o 

z 

1 

T 

5 

H 

O 

2 

w 

7 

CJI 

U 

o 

2 

w 

1 

7 

A 

§ 

g 

3 

7 

X 

T 

o 

P 

o 

2 

w 

7 

X 

E- 

O 

GO 

7 

a 

z 

T 

7 

t- 

o 

z 

T 

E- 

C 

z 

S' 

1 

1 

2 

3 

4 

5 

6 

n 

8 

9 

10 

11  j 

12 

13 

14 

in. 

i«. 

i«. 

In. 

In. 

In. 

In. 

In. 

In. 

in. 

in. 

in. 

in. 

Dt . 

0.3931 

0.8318 

06864 

0.8186 

1.0348 

1.0348 

1.0437 

1.0638 

1.0873 

1.2832 

1.6267 

1.8657 

Dt . 

.4044 

.8343 

.6714 

.8386 

1.0460 

1.0460 

1.0639 

1.0840 

1. 1088 

1.3082 

1.6530 

1.8920 

■KlTTiH 

.8817 

.6888 

.8879 

1.0683 

1.0683 

1.0862 

1. 1063 

1.1308 

*1. 1360 

1.3384 

1.6802 

1.9192 

.4304 

.8830 

.0918 

.8638 

1.0798 

.1.0981 

1.1130 

1. 1331 

1.1876 

1.1864 

1.3457 

1.6031  j 

1.0360 

K« . 

.3638 

.4774 

.6130 

.7884 

.9677 

.96n 

.9816 

1.0087 

1.0302 

.9882 

1.2136 

1. 5571  1 

1.7061 

B.-M  thd  height . 

.3478 

.4834 

.8880 

.7378 

.9368 

.9368 

.9647 

.9748 

.9903 

.0843 

1.1760 

1.5195 

1.7565 

El . 

.3748 

.4809 

.6370 

.7784 

.9880 

.9889 

1.0D68 

1.0309 

1.0814 

1.2386 

1.5834 

1.8223 

.3771 

.4034 

.6308 

.7839 

.9934 

.0034 

1.0113 

1.0314 

1.0889 

1.2440 

1.5888 

1.8277 

.3886 

.8107 

.6479 

.8083 

1.0187 

1.0368 

1.0447 

1.0648 

1.0893 

1.2712 

1.6160 

1.8550 

Et-M  thd  height . 

.3736 

.4867 

.6339 

.7743 

.9848 

.0080 

1.0138 

1.0330 

1.0884 

1.2336 

1.5784 

1.8174 

K« . 

*.3339 

.4330 

.8676 

.7013 

.9106 

.9106 

.9388 

.9486 

.0731 

*.9234 

1. 1441 

1.4876 

1.7265 

*.3887 

.4638 

.6000 

.7436 

.0841 

.9841 

.9730 

■kTvTh 

1.0166 

□WnyTH 

1.1963 

1.5411 

1.7800 

L,!:.' . 

.1800 

.3000 

.3400 

.3300 

.3390 

.3390 

.3300 

.3390 

.3390 

.4000 

.4200 

.4200 

Ls . 

.8333 

.8733 

.7486 

.7676 

.9461 

.9461 

.9461 

.9461 

.7030 

.9217 

.0417 

.0417 

.3683 

.4777 

.8177 

.6773 

.6062 

.8747 

.8747 

.8747 

.8747 

.6316 

.8347 

.8547 

.8547 

Lm,  approx . 

Ms 

H 

■Ms 

‘Ms 

M 

IH 

IM 

U4 

IH 

M 

1 

IMs 

IM 

Bfiwl 

*.06SS6 

*.08886 

*  07143 

*07143 

•.07143 

*.  07143 

•07143 

•.07143 

•07143 

*.08696 

*.06606 

*08606 

•Ms 

Ms 

‘Ms 

•Ml 

•Ml 

*M* 

‘Ms 

•Ml 

‘Ml 

IM 

1‘Mj 

l*Ms 

H,  reT . 

*.3844 

.3834 

.3834 

.4913 

.4912 

.6688 

.6688 

.6688 

.6688 

*3184 

.5068 

5968 

.5064 

rer . 

*.6196 

.8601 

.9001 

1.1684 

1. 1874 

1.8438 

1.8438 

1.8438 

1.8438 

*.9600 

1.4315 

1  1.4515 

1.4531 

8m  figure  IZ.8S,  p.  81,  for  tb«  explanation  of  all  letter  symbols  except  H  and  M,  which  are  identified  on  figure  IX.4S,  p.  DO. 


Table  IX. 7. — Dimensions  of  master  setting  ring  gages]  NOT,  SOT*  (internal  threads) 


O 

2 

1 

8" 

O 

S 

I 

«v. 

6- 

O 

z 

2 

5 

o 

z 

1 

T 

g 

? 

O 

z 

T 

ac 

% 

5 

o 

z 

T 

X 

1 

6 

o 

z 

*•■ 

T 

X 

T 

6 

P 

o 

z 

w 

T 

X 

H 

i 

1 

6- 

O 

z 

2 

7 

f- 

O 

z 

X 

T 

X 

ir 

O 

1 

1 

1 

2 

3 

i 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

In. 

in. 

In. 

in. 

In. 

In. 

in. 

In. 

In. 

In.  1 

in. 

in. 

In. 

Di . 

0.3931 

0. 5218 

0.6564 

0.8156 

1.0248 

1.0248 

(•) 

(•) 

(•) 

■  ■liWiH 

1.2832 

1.6267 

1.8657 

Di.. . 

.4044 

.5343 

.6714 

.8356 

1.0460 

1.0460 

(•) 

(•) 

(•) 

1.3062 

1.6530 

1.8920 

D(|-9) . 

.4160 

.5517 

.6888 

.8579 

1.0683 

1.0683 

(•) 

(•) 

(•) 

1.3354 

1.6802 

1.9192 

Ds . 

.3815 

.5044 

.7933 

1.0025 

(•) 

(•) 

(•) 

1.2560 

1.5905 

1.8385 

Es . 

.3635 

.4774 

.6120 

.7684 

.9677 

.9677 

(•) 

(•) 

(•) 

.9852 

1.2136 

1.5571 

1.7961 

El . 

.3748 

.4899 

.6270 

.7784 

.9889 

.9889 

(•) 

(•) 

(•) 

1.0353 

1.2386 

1.5834 

1.8223 

El . 

.3566 

.4670 

.6016 

.7450 

.9543 

.9543 

(•) 

(') 

(•) 

.9474 

1. 1973 

1.5408 

1.7798 

El . 

.3520 

.4601 

.5947 

.7361 

.9454 

.9454 

(•) 

(•) 

(•) 

.9295 

1. 1864 

1.5299 

1.7680 

Ei+M  thd  height . 

.3680 

.4841 

.6187 

.7670 

.9763 

.9763 

■  (•) 

(•) 

(•) 

.9604 

1.2240 

1.5675 

1.8065 

E(s-ih») . 

.3601 

.4723 

.6069 

.7517 

.9610 

.9610 

(•) 

(•) 

(•) 

.9607 

1.2054 

1.5489 

1.7879 

Ki . 

.3451 

.4454 

.5826 

.7213 

.9318 

.9318 

(•) 

(•) 

(*) 

.9325 

1.1691 

1.5130 

1.7528 

Ki . 

.3269 

.4225 

.5572 

.6879 

.8972 

.8972 

(*) 

(•) 

(*) 

*.8856 

1.1278 

1. 4713 

1.7102 

Ki.. . . . 

.3223 

.4156 

.6790 

.8883 

.8883 

I  (•) 

(•) 

(*) 

.8377 

1.1169 

1.4604 

1.6003 

Li . 

.1800 

.2400 

.3200 

.3390 

.3390 

(•) 

(*) 

(*) 

.4006 

.4000 

.4200 

.4200 

Li+Li - - - 

.2011 

.3667 

.4067 

.5343 

.5533 

.5533 

(*) 

(•) 

(•) 

*.7030 

.6609 

.6809 

.6809 

Ls . 

.4022 

.5333 

.5733 

.7486 

.7676 

.9461 

(•) 

(•) 

(•) 

.7030 

.9217 

.9417 

.9417 

.3652 

.4777 

.5177 

.6772 

.6962 

.8747 

(•) 

(*) 

(•) 

.6316 

.8347 

.8547 

.8547 

.3652 

.4778 

.5178 

.6771 

.6961 

.9461 

(*) 

(•) 

(•) 

.7030 

.8348 

.8548 

.8548 

3Mp . - . 

.1296 

.1044 

.1944 

.2500 

.2500 

(*) 

(•) 

(*) 

.2500 

.3043 

.3043 

.3043 

IMP . 

.0556 

.0833 

.0833 

.1071 

.1071 

.1071 

(*) 

(•) 

(•) 

.1071 

.1304 

.1304 

.1304 

p,  pitch* . 

*.03704 

*.05556 

*.07143 

*.07143 

•.  07143 

(•) 

(•) 

(•) 

*.07143 

*.08606 

*.06696 

*.08696 

C'sink  90°  X  max.  dia . 

‘Ms 

Ml 

‘Ms 

M 

IMs 

IMs 

(*) 

(•) 

(*) 

IMs 

IMs 

l«Ms 

PMs 

Q . 

Ms 

M 

Ms 

Ms 

‘Ms 

‘Ms 

(*) 

(•) 

(•) 

‘Ms 

‘Ms 

1 

IMx 

A,  reT . 

.5812 

.8026 

.8426 

1.0979 

1.1153 

1.3653 

(*) 

(•) 

(•) 

1.0390 

1.3468 

1.3668 

1.3668 

B.ref* . 

.2160 

.3248 

.3248 

.4208 

,  .4192 

.4192 

(•) 

(•) 

(*) 

.3360 

.5120 

.5120 

.5120 

8m  figure  IX.35,  p.  81,  for  the  explanation  of  all  letter  symbols  except  A  and  B,  which  are  identified  on  figure  IX.44,  p.  89. 
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Table  IX. 8. — Master  setting  gage  tolerances-,  NGT,  SGT 


Thread  designation 

Tolerance 
on  pitch 
diameter  at 
gaging  notch 
of  plug  gage 

Tolerance  •  on  lead  in  /.■ 
length  of  gage 

Tolerance  *  on  half 
angle 

Tolerance  •  on  taper  in 
length  of  gage 

Tolerance 
on  major 
diameter  of 
plug  gage  at 
gaging  notch 

Toleranw 
on  minor 
diameter  of 
ring  gage  at 
large  end 

Plugs 

Rings 

Plugs 

Rings 

Plugs  j 

Rings 

1 

2 

4 

5 

H 

7  j 

8 

9 

10 

in. 

in. 

in. 

min 

min 

in.  \ 

in. 

in. 

in. 

=fc 

± 

± 

+ 

— 

— 

li-27NQT..  . 

0.0002 

0. 0002 

0.0003 

15 

20 

o.ooa'i 

O.OOU6 

0. 0004 

0.0004 

V4-18NQT._ . 

.0002 

.0002 

.0003 

1.5 

20 

.0004 

.0007 

.0006 

.ai06 

H— 18NQT . 

.0002 

.0002 

.0003 

IS 

20 

.0004  1 

.0007 

.0006 

.0006 

V4-UNQT . .  . 

.0003 

.0002 

.ooa3 

10 

15 

.0006 

.0000 

.0010 

.<1010 

W-HNQT . 

.0003 

.0002 

.0003 

10 

15 

.0006  1 

.0000 

.0010 

.0010 

?4-14NQT(ri).. . 

.0003 

.0002 

.0003 

10 

15 

.0000  1 

.0009 

.  0010 

.  iioiu 

44-MSQT .  . 

.0003 

.0002 

.0003 

10 

15 

.0000 

.0009 

.0010 

.(X)I0 

I-miNQT . . 

.0003 

.0003 

.0004 

10 

15 

.0008 

.0012 

.0010 

.  0010 

U4-UMNOT . . .  .  . 

.0003 

.0003 

.0004 

10 

15 

.0008 

.(N)12 

.0010 

.0010 

IW-UWNQT . . 

.0003 

.0003 

.0004 

10 

15 

.0008  ! 

■ 

.0012 

.  0010 

.  0010 

•  The  lead  and  taper  on  plug  and  ring  gages  shall  he  measured  along  the 
pitch  line,  omitting  the  Imperfect  threads  at  each  end. 


.Votes.— Maximum  possible  Interchange  standoff,  any  ring  against  any 
plug  other  than  Its  master  plug,  may  occur  when  taper  deviations  are  rero 
and  all  other  dimensions  are  at  opposite  extreme  tolerance  limits. 

Interchange  standoff,  any  ring  against  any  plug  other  than  its  master 
plug,  may  occur  when  all  dimensions  including  taper  are  midway  btdween 
opposite  tolerance  limits. 


*  In  solving  for  the  correction  in  diameter  for  angle  deviations,  tin'  average 
deviation  in  half  angle  for  the  two  sides  of  tliread  n'gardless  of  liieir  signs 
should  be  taken. 

The  large  end  of  ti  e  ring  gage  shall  be  ilusli  with  the  gaging  nolcli  of  its 
master  plug  gage  within  ±l).U02  in.  when  assembled  handtight. 

The  toleranci'  for  tile  length  f  i  from  small  end  to  gaging  notcli  of  the  plug 
gage  shall  be  +0.0()(i.  —0.001  in. 

The  toleranci'  for  the  overall  thread  length  1}  of  the  plug  gage  shall  Ih' 
+0.005,  -0.000  in. 

The  tolerance  for  the  tl)ickne.ss  / 1  of  the  ring  gage  shall  tw  +0.001,  —0.000  in. 
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y.wwv'.. 


til 

III 


STfUE  B 

TYPKAL  uow  pfessune 

TYPE  CYUNOOi 


STYLE  A 
TYPICAL  NECK  OF 
OfUmN  CYLINDER 


0  •  UAJOR  OAitETEli  (AT  REFER- 

E  •  PITCH  DIAMETER  \eMC£  PLANE 

K  •  mNOR  DIAMETVI  (BORE)  lnWKMTED 

Lf  •  STANDARD  HANDnOHT  ENOABEMENT 
L3  •  3  THREADS  fVR  WRENCHN6) 

La  •  FULL  EXTBINAL  TNRE40S 
La  •  FULL  ROOTS  ON  INTERNAL  THREADS 
1^  •  OVERALL  EXTERNAL  THREADS 
(g)  •  REFERENCE  PLANE  FOR  SADING 
EXTERNAL  THREADS 
©  ■  REFE/^NCE  PL4ME  FOR  GAGING 
INTERNAL  THREADS 


Figure  IX.35. — Relationship  between  internal  and  external  thread  dimensions  of  NGT,  \GT(Cl),  and  SGT  threads. 


■LOCKING  CAP 


exAMn.e  of  «4*c— > 
MAimmo  TO  Be 
FLAoeo  Mene: 
f-MNGT 
PITCH  DIA 

exAMPte  OF  BAoe  habm- 
mo  JO  Be  FLAoeo  on 

THIS  FHCe: 
i-IANGT 
L0  RING 


kM,  — ’ 
I  I 


RAMP  RING 


zeno  ON  scAte  to  ALixe 
WITH  eooe  OF  boot 


■  SPRING 

RING  BODY 

y  PLUNGER. 

'  BOTTOM  OF  PLUHeeW 
TO  Be  FLUSH  WITH 
A  TOPS  OF  HIHBS 


-OASIHG 

NOTCH 


J 


wiTwess  Lines  to  alins 

WITH  TOPS  OF  RINGS  FLUSH  - 


^li-P) 


P'KirRB  IX.36. — Pilch  diameter  ring  gages;  SGT,  SGT. 
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Kir.i'RE  IX. 37. — Crext  truncation  ring  gage;  MGT,  SOT. 


LOCKING  CAP 

DEPTH  RING 

WITNESS  LINES  TO  ALINE 
AT  UPPER  EDGE  OF  BAND 


L,  PLUG  1 

L_ 

Lg  PLUG 

£9 

^9-3^P) 


L, 

La 

1  1  ^ 
'HP, 


LOCK  SLEEVE 


RAMP  RING 

ZERO  ON  SCALE  TO 
ALINE  WITH  EDGE 
OF  SLEEVE 

example  OF  GAGE 
MARKING  TO  BE 
PLACED  HERE: 
^-I4NGT 
PITCH  DIA 

SLEEVE 

BOTTOM  OF  SLEEVE 
TO  BE  FLUSH  WITH 
TOP  OF  L;  PLUG 


— SPRING 

L,  PLUG 
Lg  PLUG 


Fir.fKE  IX. 39. — Pitch  diameter  plug  gage;  NGT,  SGT. 


LOCKING  CAP 


RAMP  RING 


-TOLERANCE 


■MAX  TRUNCATION 
■BASIC  FORM 

-ZERO  ON  SCALE  AT 
BOTTOM  OF  RAMP 
TO  ALINE  WITH  EDGE 
OF  SLEEVE 


EXAMPLE  OF  GAGE 
MARKING  TO  BE 
PLACED  HERE 
}-l4NGT 
MAX  BORE 


SLEEVE 

BOTTOM  OF  SLEEVE 
TO  BE  FLUSH  WITH 
TOP  OF  PLUG 


- SPRING 


— PLUG 

(MAX  BORE} 


gage;  NGT,  SGT. 


-LOCKING  CAP 


RAMP  RING 

ROOT  TRUNC/iTION 

tolerance 

!  BASIC  FORM 
j  -MAX  TRUNCATION 

ZERO  ON  SCALE  AT 
TOP  OF  RAMP  TO 
aline  WITH  EDGE 
OF  SLEE\/E 


example  of  gage 

MARKING  TO  BE 
PLACED  HERE: 

~-I4NGT 

ROOT  TRUNC 

SLEEVE 

BOTTOM  OF  SLEEVE 
TO  BE  flush  with 
top  of  plug 


SPRING 


PLUG 

(ROOT  TRUNCATION) 


Ds 


D, 


Fici  rk  IX. -42.-  Hoot  Ininrnlion  pliifj  (jwjf :  SGT,  SOT. 


Roots  of  threads  on  plug  and  ring  to  be  undercut  to  p/4  max  to  clear  sharp  V  60°  thread. 

Oages  to  be  calibrated  to  allow  (or  deviations  In  flank  angle,  taper,  lead,  and  pitch  diameter.  Maximum  cumulative  tolerance  from  true  basics  I/16  turn. 
Master  setting  plug  Is  (or  setting  Li  and  £>  ring  gages  shown  on  flgure  IX .36.  Master  setting  ring  is  for  setting  Li  and  Lt  plug  gages  shown  on  flgure  IX. 30 
See  tables  IX. 6  and  IX .7  for  dimensions,  table  IX .8  for  tolerances. 


Figure  IX. 43. — Master  setting  plug  and  ring  gages  for  setting  pitch  diameter  of  threaded  plug  and  ring  gages; 


SGT. 


Master  setting  plug  Is  (or  setting  crest  truncation  ring  shown  on  flgure  IX.37.  Master  setting  ring  Is  for  setting  root  truncation  plug  shown  on  flgure  IX.42 
and  to  cheek  crest  truncation  of  and  Lt  plugs  of  gage  shown  on  flgure  IX. 39. 

See  tables  IX.6  and  IX.7  for  dimensions,  table  iX.g  for  tolerances. 

Figure  IX. 44. — Master  setting  plug  and  ring  gages  for  setting  and  checking  major  diameters  of  plug  and  ring  gages;  N  OT,  SGT. 
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-TO  ser  HOOT  ntm- 
amoM  miM  SMom 
OM  FM.  Ur.M 


JT' 


ro  CMCCK  cwsr  rmw-  ■ 

CATIOM  OF  Li  AMO  L4 
MIMOS  OF  OAOe  SMOWM 
OM  FM.  fX.9S 


THD  HEIGHT 


Eo-iTHD  HEIGHT 


Master  setting  nlng  is  for  setting  root  trunostion  ring  shown  on  flgnre  lX.Sg  and  to  check  crest  truncation  of  Li  and  Lt  rings  of  gage  shown  on  figure  IX.3C. 
Mastw  setting  ring  to  for  setting  crest  truncation  plugshown  on  figure  IX. 40  and  znaxUnum  bore  plug  shown  on  figure  IX  .41 . 

See  tables  IX.8  and  IX.7  for  dimensions,  table  IX.a  for  tolerances. 

Figure  IX.4S. — Matter  setting  plug  and  ring  gages  for  setting  and  checking  minor  diameters  of  plug  and  ring  gages;  NGT,  SGT. 
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SECTION  X.  AMERICAN  NATIONAL  HOSE 

COUPLING  AND  FIRE-HOSE  COUPLING 

THREADS  * 

1.  INTRODUCTION 

1.  American  National  Hose  Couplinq 
Threads,  NPSH. — The  purpose  of  this  specifica¬ 
tion  is  to  provide  a  standard  which  will  be  recog¬ 
nized  ana  adopted  at  once  by  a  majority  of 
manufacturers  and  consumers  and  toward  which 
the  minority  may  be  brought,  thus  eliminating 
many  threads  which  have  oeen  in  use  and  the 
confusion  and  misunderstandings  that  have  pre¬ 
vailed. 

As  in  other  lines  of  work,  current  practice  in  use 
and  manufacture  must  be  recognized  as  well  as 
the  specific  advantages  of  certain  thread  propor¬ 
tions  for  specific  uses.  This  prevents  the  adoption 
of  a  single  specification  for  each  one  of  the  nominal 
sizes. 

These  standards  apply  to  the  threaded  parts  of 
hose  couplings,  valves,  nozzles,  and  aU  other 
fittings  used  in  direct  connection  with  hose 
intended  for  fire  protection  or  for  domestic, 
industrial,  and  general  service  in  nominal  sizes  of 
X,  %,  %,  1,  l)i,  1%,  and  2  in.  In  Federal  specifica¬ 
tion  ZZ-H-466,  Hose;  Gasoline,  Rubber-Metal, 
data  are  given  on  special  hose  coupling  threads 
based  on  American  National  pipe  threads,  NPT, 
in  nominal  sizes  of  2M,  3,  3K,  and  4  in.,  8  threads 
per  inch. 

2.  American  National  Fire-hose  Coupling 
Threads,  NH. — Some  years  ago  specifications  for 
American  National  fire-hose  coupling  threads 
were  approved  by  the  National  Board  of  Fire 
Underwriters,  National  Fire  Protection  Associa¬ 
tion,  American  Society  of  Mechanical  Engineers, 
American  Society  of  Municipal  Improvements, 
New  England  Water  Works  Association,  American 
Water  Works  Association,  the  National  Bureau  of 
Standards,  and  other  interested  organizations. 
These  specifications  were  published  in  1911  as  the 
Specifications  of  the  National  Board  of  Fire 
tfnderwriters,  recommended  by  the  National  Fire 
Protection  Association  and  approved  by  the 
various  other  oiganizations.  They  were  also 

gublished  in  1914  as  Circular  C50  of  the  National 
bureau  of  Standards.  This  circular  was  revised 
and  republished  in  1917. 

When  the  National  Screw  Thread  Commission 
took  up  its  work  on  the  standardization  of  screw 
threads,  the  specifications  for  fire-hose  coupling 
threads  above  referred  to  were  accepted  as  the 
basis  of  its  work  on  fire-hose  couplii^  threads. 
It  was  found,  however,  that  the  specifications  as 
originally  drawn  were  inadequate  in  that  the^ 
specified  nominal  dimensions  only,  with  no  maxi¬ 
mum  and  minimum  limits.  The  limits  of  size 
herein  specified  have  met  with  general  approval 

*  Tills  section,  with  the  exception  of  table  X.7,  Is  substantially  In  agree- 
ment  with  the  present  Issues  or  ASA  Bae,  "National  (American)  Standard 
Fire-Hose  Coupling  Screw  Thread,"  and  ASA  B33.1,  "American  Standard 
Hose  Coupling  Screw  Threads,”  which  are  publlshM  by  the  ASMS,  39 
West  39th  Street,  New  York  18,  N.Y.  The  latest  reTlshms  should  be 
consulted  when  referring  to  these  ASA  standards. 


and  correspond  in  all  details  with  those  recom¬ 
mended  bv  the  National  Fire  Protection  Associa¬ 
tion  and  by  the  National  Bureau  of  Standards. 

3.  Threading  Tools. — In  ordering  threading 
tools  I*  for  producing  American  National  hose 
coupling  and  fire-hose  coupling  threads,  it  should 
be  pointed  out  that  new  taps  should  be  near  the 
maximum  permissible  size  of  the  coupUng,  and 
new  dies  near  the  minimum  permissible  size  of  the 
nipple,  in  order  that  reasonable  wear  may  be  pro¬ 
vided.  As  the  threading  tools  wear  by  use,  the 
couplings  will  become  smaller  and  the  nipples 
larger  until  the  limits  of  size  are  reached.  'I’hese 
must  not  be  exceeded.  When  the  product  reaches, 
or  comes  dangerously  close  to  the  limiting  size,  the 
threading  tools  should  be  readjusted  or  replaced. 

2.  FORM  OP  THREAD 

Figure  X.l  illustrates  the  thread  form. 

1.  Angle  op  Thread. — The  basic  angle  of 
thread.  A,  between  the  sides  of  the  thread  meas¬ 
ured  in  an  axial  plane  is  60“.  The  line  bisecting 
this  60'’  angle,  is  perpendicular  to  the  axis  of  the 
thread. 

2.  Flat  at  Crest  and  Root. — The  flat  at  the 
crest  and  root  of  the  basic  thread  form  is  Hp  or 
0.125p. 

3.  Height  of  Thread. — The  height  of  the  basic 
thread  form  is 

I.  l  0.649519 

A=0.649519p,  or  h= - - - , 

where 

p= pitch  in  inches, 
n= number  of  threads  per  inch, 
yi= basic  height  of  thread. 

3.  THREAD  SERIES 

1.  American  National  Hose  Coupling  and 
Fire-Hose  Coupling  Threads,  NPSH  and 
NH. — In  table  X.l  are  specified  the  basic  dimen¬ 
sions  of  these  threads.  In  tables  X.2  and  X.3  are 
specified  the  limits  of  size  and  tolerances.  In 
tables  X.4  and  X.5  are  specified  the  thread  lengths 
and  other  thread  details  for  these  threads. 

2.  Thread  Designation. — These  threads  are 
designated  by  specifying  in  sequence  the  nominal 
size  of  hose,  number  of  threads  per  inch,  and  the 
thread  symbol  as  shown  in  the  following  examples: 

8NH 

IK— llJiNPSH 
3— 6NH 
6— 4NH 

>>  In  the  Interest  of  the  universal  adontlon  of  the  American  National  flre- 
hoee  coupling  threads  throughout  the  United  States,  attention  Ls  directed  to 
the  fact  that  sets  of  tools  for  rethreadlng  existing  hydrants  and  hose  couplings 
are  commercially  available.  Such  sets  comprise  roughing  and  finishing  tans, 
roughing  and  flnishing  dies,  expanders  for  expanding  undersite  externally 
threaded  Bttings  preparatory  to  rethreadlng,  gages,  and  various  accessories. 
The  tools  are  applicable  where  existing  threaded  fittings  do  not  differ  so 
widely  from  the  American  National  threads  as  to  leave  insufllcient  stock  for 
the  new  thread.  By  the  use  of  such  tools  a  considerable  number  of  munld- 
palittes  have  at  small  exrcnae  converted  their  existing  equipment  and  thus 
availed  themselves  of  tne  important  advantages  which  standardlutlon 

-ds. 
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4.  TOLHRAima  AHD  AL1.0WANCS8 

The  tolerences  and  allowances  for  the  American 
National  hose  coupling  and  fire-hose  coupling 
threads  are  speeifiea  in  table  X.6.  The  tolerances 
represent  the  extreme  variations  permitted  on 
the  threads.  Figure  X.l,  below,  snows  the  re¬ 
lationship  between  nipple  and  coupling  dimen¬ 
sions,  and  thread  form. 


(а)  The  tolerance  on  the  coupling  (internal) 
thre^  is  plus,  and  is  applied  from  the  minimiini 
couplinjg  dimension  to  above  the  minirnnni  cou¬ 
pling  dimension. 

(б)  The  tolerance  on  the  nipple  (external) 
thread  is  minus,  and  is  applied  from  the  maximum 
nipple  dimension  to  below  the  maximum  nipple 
dimension. 


INTERNAL  THREAD 
HEAVY  LINE  SHOWS  BASIC  SIZE 


NIPPLE 

EXTERNAL  THREAD 

NOTATION 

P>nTCH 

h- SASIC  THREAD  HEISHT 
>B0.a4»SI9p 

f  "BASIC 

TRUNCATION 

a^h>O.IOS253p 


Fioube  x.l. — American  National  hose  coupling  and  fire-hose  coupling  form  of  thread,  NPSH  and  NH. 


(c)  The  pitch  diameter  tolerances  provided  for 
a  mating  mpple  and  coupling  are  the  same. 

(d)  Pit^  diameter  tolerances  include  lead  and 
ande  variations  (see  footnote  a,  table  X.6). 

(e)  The  tolerance  on  the  major  diameter  is 
twice  the  tolerance  on  the  pitch  diameter. 

(f)  The  tolerance  on  the  minor  diameter  of  the 
nipple  (external)  thread  is  equal  to  the  tolerance 
on  the  pitch  diameter  plus  two-ninths  of  the  basic 
thread  height.  The  minimum  minor  diameter  of 
a  nipple  (external)  thread  is  such  as  to  result  in  a 
flat  equal  to  one-third  of  the  basic  flat,  p/24,  at 
the  root  when  the  pitch  diameter  of  the  nipple 
(external)  thread  is  at  its  minimum  value.  The 
maximum  minor  diameter  is  basic,  but  may  be 
such  as  results  from  the  use  of  a  worn  or  rounded 
threading  tool. 

(g)  The  tolerance  on  the  major  diameter  of  the 
coupling  (internal)  thread  is  equal  to  the  tolerance 
on  the  piteh  diameter  plus  two-ninths  of  the  basic 
thread  h^ht.  The  minimum  major  diameter  of 
the  coupling  (internal)  thread  is  such  as  to  result 
in  a  basic  flat,  p/8,  when  the  pitch  diameter  of 
the  coupling  is  at  its  minimum  value.  The  maxi¬ 
mum  major  diameter  of  the  coupling  is  that  cor¬ 
responding  to  a  flat  equal  to  one-third  the  basic 
flat,  p/24. 

(h)  The  tolerance  on  the  minor  diameter  of  the 
coupling  (internal)  thread  is  twice  the  tolerance 
on  the  pitch  diameter  of  the  coupling.  The  mini¬ 
mum  minor  diameter  of  a  coupling  is  such  as  to 
result  in  a  basic  flat,  p/8,  at  the  crest  when  the 
pitch  diameter  of  the  coupling  is  at  its  minimum 
value. 


S.  GAGES 

1.  Gages  foe  American  National  Hose 
Coupling  Threads. — Limits  of  size  of  gages  for 
American  National  hose  coupling  threads  are 
^ven  in  table  X.7  and  are  based  on  the  specifica¬ 
tions  and  tolerances  for  gages  given  in  section 
VI  of  part  I. 

2.  Gages  for  American  National  Fire-hose 
Coupling  Threads. — It  is  recommended  that 
American  National  fire-hose  coupling  threads  be 
inspected  in  the  field  by  means  of  ^ges  made 
within  the  tolerances  given  in  table  X.8.  Limits 
of  size  for  these  gages  are  given  in  tables  X.9 
and  X.IO. 

It  is  further  recommended  that  American 
National  fire-hose  coupling  threads  be  given  final 
inspection  by  the  manufacturer  by  means  of  gages 
made  within  the  limits  given  in  tables  X.9  and 
X.IO  in  order  to  avoid,  as  far  as  possible,  disagree¬ 
ments  which  might  otherwise  arise  as  the  result  of 
sl^ht  differences  in  the  sizes  of  gages. 


6.  EXTENT  OF  USAGE  OF  THE  AMERICAN 
NATIONAL  FIRE  HOSE  COUPLING  THREADS 

In  appendix  9  is  a  listing  of  the  cities  in  the 
United  States  which  had  a  population  of  25,000  or 
more  in  accordance  with  the  1950  census,  and 
which  have  not  standardized  on  the  American 
National  fire-hose  coupling  threads  on  hydrants, 
couplings,  and  nipples  used  with  2K  in-  nominal 
size  fire  hose. 


Table  X.l. — Bcuic  dimentioTU  of  American  National  hose  coupling  and  fire-hose  coupling  threads,  NPSH  and  NH 


Nominal  slie  of 
boee 

Symbol 

Service 

Tbds 

per 

inch 

Pitdi 

Height 
of  thread 

Maximum  nipple  dimensions 
(eztemm  thread) 

Minimum  (basic)  cou¬ 
pling  dimensions  (in- 
ternm  thread) 

Allow¬ 

ance 

Major 

rtlem. 

eter 

Pitch 

diam¬ 

eter 

Minor 

diam¬ 

eter 

Minor 

diam¬ 

eter 

Pitch 

diam¬ 

eter 

Major 

diam¬ 

eter 

1 

a 

3 

4 

5 

6 

7 

8 

D 

10 

11 

13 

13 

11:?^’*:::::;:::: 

IH . 

H . 

H . 

1 . 

IM . 

IH . 

2. . 

2H . 

8 . 

. 

4* . 

4  . 

4M . 

5  . 

6  . 

NH . 

NH . 

NH . 

NPSH . 

NPSH . 

NPSH . 

NPSH . 

NPSH . 

NPSH . 

NH . 

NH . 

NH . 

NH(8PL) . 

NH . 

NH . 

NH . 

NH . 

Garden  boae . 

Cbemical  engine  and  boost- 
whose. 

Fire  boae . 

Steam,  air,  water,  and  aU 
other  boae  connections  to 
be  made  up  with  standard 
pipe  threads. 

Fire  hose . 

UM 

8 

» 

14 

im 

llH 

UH 

im 

7M 

6 

6 

0 

4 

4 

4 

4 

t‘n'r8 

ISjjJ 

in. 

0.0100 

.oiao 

.0130 

.0076 

.0076 

.0100 

.0100 

.0100 

.0100 

.0180 

.0180 

.0300 

.0301 

.0360 

.0380 

.0380 

.0380 

in. 

1.0038 

1.3760 

1.9000 

.8348 

1.0383 

1.3981 

1.6390 

1.8788 

3.3838 

3.0686 

3.0330 

4.3439 

4.9083 

8.0100 

8.7609 

0.3600 

7.0380 

in. 

1.0060 

1.3938 

1.9178 

.7784 

.9689 

1.3386 

1.8834 

1.8333 

3.3903 

zoeao 

3.8186 

4.1386 

4.7999 

4.8488 

6.8986 

6.0976 

6.8630 

in. 

0.9498 

1.3136 

1.8487 
.7330 
.9438 
1. 1831 
1.8369 
1.7688 
3.3398 

3.8984 

3.4073 

4.0373 

4.6910 

4.0861 

8.4361 

8.9383 

0.7003 

in. 

0.9898 

1.3346 

1.8877 

.7398 

.9800 

1.1931 

1.8369 

1.7788 

3.3498 

3.9104 
3.4333 
4.0473 
4. 7117 
4.7111 
8.4611 
8.9603 
6.7383 

in. 

1.0160 

1.3068 

1.9398 

.7889 

.9964 

1.3486 

1.8934 

1.8323 

2.3063 

3.9970 

3.8306 

4.1886 

4.8200 

4.8738 

8.6338 

6.1226 

6.8876 

in. 

1.0728 

1.3870 

2.0030 

.8333 

1.0428 

1.3081 

1.6490 

1.8888 

2.3628 

3.0636 

3.6389 

4.2639 

4.9283 

8.0380 

8.7889 

6.3880 

7.0800 

•  Dmta  on  the  4-6NH(8PL)  thivad  are  induded  slnoe  tbto  tbnad  ts  uaed  oxtanslTely*  aboard  sblp  by  tbe  Nayy  Department. 
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Tasui  X^. — Idmita  af  tiat  tmd  toUranmi  far  Amariean  National  hate  eouplina  and  Jira~ko$e  eouplina  external  thread*, 

NPSH  and  NN  nipple* 


Nominal  fiw  of 


la. 

IM . 

S;;::::::: 

1 . 

IM . 

IM . 

S . 

*M . 

• . 

»M . 

4» . 

4  . 

4H . 

5  . 

a . 


Symbol 

Service 

Tbda 

par 

toofa 

Pitch 

Hei^t 
of  thread 

Nipple  (external)  thread 

Malar  diameter 

Pitch  diameter 

Miner. 

Htmiaa- 

eter 

Max 

Min 

T<ri. 

Max 

Min 

ToL 

Max 

S 

1 

4 

5 

6 

1 

8 

n 

10 

11 

D 

18 

im. 

<*. 

u. 

la. 

im. 

iii. 

la. 

Is. 

la. 

NH . 

Owdcn  hoae . 

llH 

0.08848 

1.0625 

1.0466 

0.0170 

■  ■m'. 'll 

0.9976 

0.0086 

oiMaa 

NH . 

Chemical  engine  and  bocal- 

g 

.tuoo 

.08119 

1.8780 

1.8838 

.0333 

1.3088 

i.3B37 

.0111 

erboae. 

NH . 

Fho  hoae  . 

9 

.  mil 

.07217 

■  -  1  l1 

1.0078 

1.9178 

1.9067 

.0111 

1  9497 

NPSH . 

14 

.ona 

.04889 

.8348 

.8108 

.0140 

.7784 

.7714 

.0070 

.7830 

NPSH . 

steam,  air.  water,  and  aU 

14 

.0714S 

.04889 

1.0888 

1.0318 

.0140 

.9089 

.9819 

.0070 

.0438 

NPSH . 

other  hoae  oonneetloiu  to 

llH 

.OSM 

.08848 

1.3081 

1.3781 

.0170 

1.3180 

nijiH 

.0088 

1.1831 

NPSH . 

be  mode  up  arith  standard 

im 

.OMDS 

.08848 

1.8890 

1.8330 

.0170 

1.9884 

1.67M 

.0088 

1.8899 

NPSH . 

pipe  threads. 

im 

.0S8M 

.08848 

1.8788 

1.8818 

.0170 

asm 

1.8188 

.0088 

1.7888 

NPSH . 

UH 

.08198 

.08848 

X8S38 

X8888 

.0170 

3.3968 

3.3878 

.0088 

X3I09 

NH . 

m 

.18819 

.  08080 

X0888 

8.0886 

.0830 

X9830 

.0180 

3.8984 

NH . 

a 

.11817 

.10838 

X8S10 

8.8879 

.0800 

8.8196 

X4078 

.0180 

NH . 

6 

.18187 

.10838 

4.3480 

4.3070 

.0800 

4.1888 

4.1178 

.0180 

4.0878 

NH(SPL) . 

• 

.18887 

.10838 

4.0083 

4.8733 

.0880 

4.7900 

4.7819 

4.8918 

NH . 

4 

.38000 

.losn 

4.9800 

4.8488 

4.8388 

4.8861 

NH . 

4 

.28000 

.18318 

8.7809 

8.7100 

89089 

8.8789 

6.U81 

NH . 

4 

.  Mono 

.18288 

0.3100 

.0900 

EXrmi 

X9883 

NH . 

4 

.18388 

7.0380 

8.0780 

.0900 

8.8838 

6.8378 

llljjl 

8.7003 

•  DlBMnoloniglyan  forthomoilimim  mlnordtometer  of  tho  nipple  ifoaiured 
to  the  Intaneetlon  of  the  worn  tool  we  with  o  ewterUne  throoch  erest  and 
root.  llM  mtntrmim  minor  diamotw  of  the  nipple  ihall  bo  that  oomepond- 
Inc  to  a  flat  at  the  minor  dlaoMter  of  the  minimum  nippte  equal  to  H«Xp. 


and  may  be  determined  by  sabtraetlns  1HX4  (or  O.TOatp)  from  the  minima  ^ 
pltdi  dhuneter  of  the  nipple.  „ 

*  Data  on  the  4-dNH(SPL)  thread  are  Included  elnoe  this  thread  Is  use" 
extensively  by  the  Navy  Department. 


Tablr  X.3. — Limit*  of  lite  and  tolerance*  for  i4mencati  National  ho*e  coupling  and  jlre-kote  coupling  internal  threads,  NPSH 

and  NH  couplings 


Nomlnol  slae  of 


IH- 

It::: 


W4. 


Symbol 


NH . 

NH . 

NH . 

NPSH— 

NPSH... 

NPSH... 

NPSH... 

NPSH... 

NPSH... 

NH . 

NH . 

NH . 

NH(8PL) 

NH . 

NH . 

NH . 

NH . 


Service 


S 


Oordenhoee . 

Chemleal  enflne  and  boost¬ 
er  hoae. 

Fhe  hose . 

Steam,  atr,  wnter,  and  an 
other  hooe  eonneetione  to 
be  made  up  with  stand¬ 
ard  pipe  threads. 


iPkahaoe 


Coupling  (internal)  thread 

Tbds 

Height 

M^r* 

per 

Pttch 

of 

Minor  diameter 

Pitch  diameter 

diam- 

Inch 

thread 

eter 

Min 

Max 

Tol. 

Min 

Max 

Tol. 

Min 

4 

6 

8 

B 

8 

B 

10 

11 

13 

13 

fa. 

iff. 

la. 

la. 

la. 

ill. 

in. 

la. 

In. 

im 

008888 

0.9906 

39768 

0.0170 

1.0248 

30088 

1.0738 

8 

.13900 

.08119 

1.3346 

1.3468 

.0222 

1.3180 

.0111 

1.3870 

0 

.  mil 

.07317 

1.8877 

1.8790 

.0233 

1.0298 

1.9400 

.0111 

30030 

.07143 

.04638 

.7308 

.7938 

.0140 

.7890 

.7928 

.0070 

.8333 

14 

.07143 

.04638 

.0600 

.9640 

.0140 

.9064 

1.0034 

.0070 

UH 

.08648 

1.1931 

1.3001 

.0170 

1.3486 

1.2871 

.0089 

■it  V-ii 

.08898 

.08648 

1.8380 

1.8838 

.0170 

1.8034 

1.8019 

.0068 

1.6490 

.08888 

.06648 

1.7798 

1.7938 

.0170 

1.8333 

1.8408 

.0088 

1.8888 

IIM 

.00898 

.09648 

33498 

33868 

.0170 

33063 

33148 

.0088 

31838 

7H 

.13838 

.08880 

30104 

39434 

.0830 

W?r?!l 

.0180 

3.0886 

.18867 

.10838 

8.4233 

3.4963 

.0880 

39306 

36488 

.0180 

36380 

8 

.18887 

.10838 

4.0473 

4.0838 

.0380 

4.1886 

31736 

.0180 

33630 

a 

.U667 

.10838 

4.7117 

4.7477 

.0380 

38300 

4. 8380 

.0180 

39383 

4 

.16388 

4.7111 

4.7011 

38738 

38988 

4 

.16388 

8.4611 

38111 

.0900 

asm 

30488 

37890 

4 

.36000 

.16338 

39803 

30103 

31326 

31436 

33880 

4 

.38000 

.16238 

37283 

37762 

.0900 

38876 

30136 

7.0800 

■  OhMMiana  lir  the  ntfittiwnn  malw  dhsMlw  01  the  eonpllni  eorreroood  diameter  of  the  nuudmum  ooupUng  equal  to  HsXp,  and  may  be  determined 
to  the  barie  flat  (HXn),  and  tha  pnfia  at  tta  am|ar  dhanatw  prodaeed  by  by  adding  iHXil  (or  O.TWto)  to  tbe  maximum  ptt£  diameter  of  the  coupling, 

a  worn  tool  nmit  not  M  batow  ite  baala  ******~*  Tha  maanmun  malor  *  Data  on  the  4-SNH(SPL)  thread  are  Included  since  this  thread  Is  used 
dlamatar  of  the  eoopttng  than  bo  that  aatiaapandlag  to  a  flat  at  the  maicr  extensively  by  tbe  Navy  Depa^ent. 
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NomtiMl  site  of 
hoee 


Symbol 


Threads 


NH .  Garden  hose.  . . 

NH.-- .  Chemical  engine  and  booster 

bose. 

NP8H . .  „  ^ 

NFSB .  Steam,  sir,  water,  and  all  other 

NFSH .  hose  connections  to  be  made 

NFSH .  up  with  standard  pipe 

NFSH .  threads. 

NFSH . 


Inside 
diam¬ 
eter  of 
nipple,  C 

Approx¬ 
imate 
outside 
diam¬ 
eter  of 
external 
thread 

I.eDgth 

of 

nipple,  L 

Length 

of 

pilot,  J 

Depth 
of  cou¬ 
pling,  H 

Thread 
length 
for  cou¬ 
pling,  T 

Approx¬ 

imate 

number  I 

of 

threads 

in 

length,  T 

5 

6 

7 

1 

9 

10 

11 

tn. 

tn. 

;  in. 

in. 

in. 

in. 

Uis 

«<e 

H 

■T4i 

H 

4H 

1« 

H 

H2 

'•4a 

'Ha 

ZH 

'lii 

>?i6 

H 

w 

'Ha 

4M 

Itis 

?i» 

'>4a 

H 

5U 

iSis 

»ie 

‘Ha 

H 

4V4 

IHs 

IH 

H 

'4a 

'Ha 

'Ha 

l”4i 

m 

H 

Hi 

'Ha 

'Ha 

5^2 

2Wt 

2' Hi 

H 

?1* 

•Ha 

'Ha 

6*4 

Table  X.5. — Lengths  of  threads  for  American  National  fire-hose  coupling  threads,  NH  (I^’i  in.  size  and  larger) 


Nominal  she  of  hose 

Symbol  Service 

Threads 
per  inch, 
n 

Inside 
diameter 
of  nipple 
or 

coupling, 

C 

Approx¬ 

imate 

outside 

diameter 

of 

external 

thread 

Length  of 
Length  of  pilot  to 
nipple,  start  of 

L  second 

thread, 

Thread 
Depth  of  I  length 
coupling,  for 

//  coupling, 

r 

[ 

From 
face  of 
coupling 
to  start 
of 

second 

thread,- 

./ 

I 

2  3 

4 

5 

6 

7 

i 

9  I  10 

11 

in. 

in. 

in. 

in 

in. 

m.  in. 

in. 

IM . 

NH . 

9 

IH 

2 

?4  Hi 

2M . 

NH . 

7H 

214 

31ie 

1  li 

■ii.i  >ii. 

^1. 

3 . 

NH . 

6 

3 

3»4 

114  ^ie 

Ills  j  3, 

l4 

3H  . 

NH . 

6 

313 

41i 

114  Ms 

Hi.  1  H 

1. 

4  • . 

NH(SPL) .  Firehose . 

6 

4 

4»?4» 

114  li. 

111.  H 

l4 

4 . 

NH . 

4 

4 

5 

Hi  '1. 

414 . 

NH . . 

4 

415 

Sli 

Hi  71 « 

HI.  '4 

S . . . . 

NH... . 

4 

5 

6M 

1>4  li« 

I’l.  1 

6 . 

NH . 

\  4 

A 

7145 

IH  7i. 

1*1«  1 

•  Data  on  the  4— <iNH(8PL)  thread  are  Included  since  this  thread  Is  used  citensively  by  the  Navy  Department. 
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Table  X.6. — Tolerancet  and  allowances  for  American  National  hose  coupling  and  American  National  fire-hose  coupling 

threads,  NPSH  and  NH 


Nominal  siie  of  hose 


Symbol 


Service 


12  3 


M. 


m . 

M . 

W . 

1 . 

IM . 

IM . 

3 . 

2M . 

3 . 

3M . 


4  •- 

4.. 
4H 

6.. 
6.. 


NH . 

NH . 

NH . 

NPSH... 

NPSH... 

NPSH... 

NPSH... 

NPSH... 

NPSH... 

NH . 

NH . 

NH . 

NH(8PL) 

NH . 

NH . 

NH . 

NH . 


Oarden  hose . . 

Chemical  engine  and  booster  hose . 

Fire  hose . . 

Steam,  air,  water,  and  all  other  hose  connec¬ 
tions  to  be  made  up  with  standard  pipe 
threads. 


iFire  hose. 


Threads 
per  inch 

Allowance 

Tolerance  • 
on  pitch 
diameter 

Lead  * 
deviation 
consuming 
one-half  of 
pitch- 
diameter 
tolerance 

Deviation  in 
half  angle 
consuming 
one-half  of 
pitch- 
diameter 
tolerance 

4 

6 

7 

8 

in. 

in. 

in. 

deg. 

min. 

I1V4 

0.0100 

0.0065 

0.0025 

1 

52 

8 

.0120 

.0111 

.0032 

t 

42 

» 

.0120 

.0111 

.0032 

I 

.M 

14 

.0075 

.0070 

.0020 

1 

52 

14 

.0075 

.0070 

.0020 

1 

52 

lUs 

.0100 

.0065 

.0025 

1 

52 

lUs 

.0100 

.0065 

.0025 

1 

52 

lUs 

.0100 

.0065 

.0025 

1 

52 

Ills 

.0100 

.0085 

.0025 

1 

52 

71s 

.0150 

.0180 

.0046 

2 

17 

6 

.0150 

.0180 

.0052 

2 

4 

6 

.0200 

.0180 

.0052 

2 

4 

6 

.0201 

.0180 

.0052 

2 

4 

4 

.0250 

.0250 

.0072 

1 

55 

4 

.0250 

.0250 

.0072 

1 

55 

4 

.0250 

.0250 

.0072 

1 

s55 

4 

.0250 

.0250 

.0072 

1 

55 

•  The  tolerances  specified  for  pitch  diameter  include  all  deviations  of  pitch 
diameter,  lead,  and  angle.  The  full  tolerance  cannot,  therefore,  be  u.sed  on 
pitch  diameter  unless  the  lead  and  angle  of  the  thread  are  perfect.  Columns 
7  and  8  give,  for  information,  the  deviations  in  lead  fper  length  of  thread  en¬ 
gaged)  and  in  angle,  each  of  which  can  he  compensated  for  by  half  the  tolerance 
on  the  pitch  diameter  given  in  column  6.  If  lead  and  angle  deviations  both 


exist  to  the  amount  tabulated,  the  pitch  diameter  of  a  nipple,  for  example, 
must  be  reJuee.l  by  the  full  tolerance  or  i*  will  not  enter  the  "go”  gage. 

‘  Between  any  two  threads  not  farther  apart  than  the  length  of  engagement. 
'Data  on  the  4— 6.\H(SPL)  thread  arc  include;l  since  this  thread  is  n.sed 
extensively  by  the  .Navy  Department. 


97 


Tablk  X.7. — LimiU  of  m«e  of  gagea  for  American  National  koae-coupling  tkreada,  NPSH  [all  aiaea),  and  for  Amerimn 
National  fire-hoae  coupling  tkreada,  NH  (up  to  and  including  tke  /H  in.  aiae) 


Service 


Limits  of  site 


Oarden 
hose,  NH 

Chemical 
engine  and 
booster 
hose.  NH 

Fire  pro¬ 
tection 
hose,  NH 

Steam,  air,  water,  and  all  other  hose  oonneetlons  to  be 
made  up  with  standard  pipe  threads,  NPSH 

Site 

M.  H.  H 

iH 

1 

IM 

m 

2 

Threads  per  inch 

HH 

8 

9 

14 

14 

liw 

llH 

IIH 

im 

Limits  of  site 


Nipple  (extemet)  thread 


“Oo”  nresd  Oae*!  far  Nipples 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

is. 

Mntot  disxxtst  of  basie-form  setting  plug,  and 

Max.... 

1.0628 

1.3780 

1.0000 

0.8248 

1.0383 

1.2081 

1.6300 

1.8788 

23828 

Min.. .. 

1.06IQ 

1.3743 

1.9893 

.8242 

1.2945 

1.6303 

1.8782 

23822 

Maior' diameter  of  truncated  poMbn  of  trun- 

Max.... 

1.0486 

1.3828 

1.0678 

.8108 

1.0213 

1.2781 

1.6220 

1.8618 

23386 

Min _ 

1.0440 

1.3821 

1.0671 

.8102 

1.2778 

1.6223 

1.8612 

2.3382 

MaxX.. 

1.0060 

1.2038 

1.0178 

.7784 

.0880 

1.2386 

1.8634 

1.8223 

22063 

Pitch  diameter  of  setting  plug  or  ring  gage — 

Minx.. 
Max  Y.. 

1.0087 

1.0088 

1.2834 

1.2036 

1. 0176 
1.0176 

.7781 

.7782 

.0886 

.0887 

1.2383 

1.2384 

1.8831 

1.8832 

1.8220 

1.8221 

22080 

22061 

Min  Y.. 

l.OOM 

1.2031 

1.0171 

.7778 

.0883 

1.2380 

1.6628 

1.8217 

22088 

Max.... 
IMln . 

.0888 

.0880 

1.2246 

1.2230 

1.8877 

1.8870 

.7306 

.7380 

.0800 

.0404 

1.1021 

1. 1018 

1.8360 

1.8363 

1.7788 

1.7782 

22408 
2  2402 

“Net  Oo”  Thread  Ooges /or  Nlppiee 

Maior  diameter  of  basic-form  setting  plug,  and 

[Min.... 

1.0610 

1.3743 

1.0883 

.8212 

1.0347 

1.2048 

1.6383 

1.8782 

2.3522 

foil  portion  of  truncated  setting  plug . 

Major  diameter  of  truncated  portion  of  trun- 

Max.... 

1.0628 

1.3780 

1.0000 

.8248 

1.0383 

1.2081 

1.6300 

1.8788 

2.3828 

Min... 

1.0346 

1.3361 

1.0841 

.8017 

1.0122 

1.2672 

1.8800 

2.3340 

csted  setting  plug . — 

Max.... 

1.0382 

1.3368 

1.0848 

1.0128 

1.2678 

1.6126 

1.8818 

23288 

Pitch  diameter  of  setting  plug  or  ring  gage - 

Min... 

Max.... 

.0078 

.0078 

1.2827 

1.2831 

1.0067 

1.0070 

.7714 

.7717 

.0810 

.0622 

1.2301 

1.2304 

1.8740 

1.8782 

1.8138 

1.8141 

3.2878 

22883 

Minor  diameter  of  ring  gage . 

Min _ 

.8787 

1.2886 

1.8826 

.7888 

.0664 

1.2113 

1.8861 

1.7080 

2.3600 

Max  ... 

.0703 

1.2863 

1.8833 

.7868 

.0670 

1. 2110 

1.8867 

1.7086 

22606 

Plain  Oagta  far  Nippies 

“Oo”  gages  for  major  diameter . 

(Max.... 

1.06280 

1.37800 

1.00000 

.82480 

1.03830 

1.20810 

1.63000 

1.87880 

238280 

Min.... 

1.06241 

1.37481 

1.08088 

.82473 

1.03821 

1.20801 

1.63078 

1.87866 

238268 

“Not  wa”  gages  for  major  diameter . 

Min... 

1.04880 

1.38280 

1.86780 

.81080 

1.02130 

1.27810 

1.86180 

2.33880 

IMsx.... 

1.04880 

1.38288 

1.06702 

.81087 

1.02130 

1.27810 

1.62302 

1.88102 

233802 

Coupling  (interns])  thread 


“Oo"  Thread  Ooges  for  Chupiings 

Msjtw  diameter  of  plug  gage . | 

!Mln. ... 

1.0738 

1.3870 

2.0020 

0.8323 

1.0438 

1.3051 

1.6490 

1.8888 

23628 

iMsx.... 

1.0731 

1.3877 

20027 

.8329 

1.0434 

1.3087 

1.6508 

1.8804 

23634 

Pltdi  diameter  of  plug  gage . | 

fMin.... 

1.0160 

1.3058 

1.9396 

.7880 

.9064 

1.2486 

1.5034 

1.8323 

23083 

iMsx.... 

1.0163 

1.3063 

1.9801 

.7862 

.9067 

1.2480 

1.5037 

1.8326 

2.3067 

“Not  Oo"  Thread  Ooges  for  Chupiings 

Major  diameter  of  plug  gage . | 

fMsx.... 

1.0622 

1.3710 

1.9690 

.8238 

1.0843 

1.2948 

1.6396 

1.8788 

2.3828 

iMin.... 

1.0616 

1.3708 

1.9683 

.8232 

1.0837 

1.2942 

1.6390 

1.8779 

23810 

Pitch  diameter  of  plug  gage . | 

fMax.... 

iMln... 

1.0248 

1.0242 

1.3160 

1.3168 

1.9409 

1.9406 

.7020 

.7026 

1.0034 

1.0031 

1.2871 

1.2868 

1.6019 

1.6016 

1.8408 

1.8408 

2.3148 

2.3144 

Plain  Oateofor  Oeupiings 

“Oo”  gages  tor  minor  diameter . | 

fMln.  .. 

.98080 

1.22460 

1.88770 

.78950 

.08000 

1. 10210  ' 

1.83690 

1.77580 

2.24980 

IMax.... 

.98080 

1.22460 

1.88782 

.73957 

.95000 

1. 19210 

1.53702 

1.77502 

224002 

“Not  go”  gages  for  minor  diameter . | 

(Max.... 

IMln.... 

.07680 

.97641 

1.24680 

1.24671 

1.87900 

1.87078 

.78350 

.75343 

.96400 

.06391 

1.20010 

1.20901 

1.88300 

1.88378 

1.79280 

1.79268 

226680 

2.26668 
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Table  X.8. —  Tolerances  on 


i««  for  American  National  fire-hose  eoujding  threads, 
(1^4  in.  size  and  larger) 


AHoarable  variation  In  lead  betareen  any  two  threads  not 
farther  apart  than  length  of  engagement 

Allowable 
variation 
in  one  half 
angle  of 
thread 

1 

Tolerance 
on  diameter 
of  minimum 
thread 
gage 

Tolerance 
on  diameter 
of  maximum 
thread 
gage 

1 

1 

2 

3 

4 

ft>. 

:^0.000ft . . . - . . . 

deg  laia 

±0  10 

in. 

/  -0.000 

1  -b.OOl 

in. 

-ha  000 
-.001 

Table  X.9. — Limits  of  site  of  field  inspection  thread  ring  gages  for  American  National  fire-hose  coupling  external  threads, 

NH  nipples  in.  site  and  larger)  • 


Nominal  site  of  hose 

Threads 
per  Inch 

**Oo'*  or  maximum  gage 

“Not  go”  or  minimum  gage 

Pitch  diameter 

Minor  diameter 

Pitch  diameter 

Minor  diameter 

Max 

•Min 

Max 

Max 

-Min 

1 

2 

3 

4 

5 

6 

BS 

8 

0 

10 

<n. 

ill. 

in. 

in. 

in. 

tn. 

in. 

in. 

in. 

3.600 . 

2.0810 

a  9104 

29094 

2  9670 

2  9660 

2  9114 

2  9104 

3.000 . 

3.6166 

3.6146 

3.4223 

3. 4213 

3.4966 

3.4976 

3. 4233 

3. 4223 

3.600 . . 

4.1356 

4. 1346 

4. 0473 

4.0463 

4.1186 

4.1176 

4.0483 

4.0473 

4.000  * . 

4.7900 

4.7069 

4.7117 

4.  7107 

4.7829 

4. 7810 

4.7127 

4.  7117 

4.000 . 

4.6486 

4.8476 

4.7111 

4.7101 

4.8245 

4.8236 

4.  7121 

4.7111 

4.800 . 

6.6966 

5.5975 

5.4611 

6.4601 

5. 5745 

5.5735 

6. 4621 

5. 4611 

6.000 . 

6.0076 

6.0966 

6.9602 

6.9592 

6.0736 

6.0726 

5.9612 

5.9602 

6.000 . 

6.8626 

6. 8616 

6.7252 

6.7242 

6.8386 

6.8376 

6.7262 

6.7252 

•  Tb«  minor  diamotera  o(  plua  mes  and  th«  major  diameters  of  ring  gages 
are  undercut  beyond  the  nominal  diameters  to  give  clearance  for  grinding  or 
lapping.  The  allowable  variation  In  lead  between  any  two  threads  not 
farther  apart  than  the  length  of  engagement  Is  ddl.OOOS  in.  The  allowable 
variation  In  one-half  angle  of  thread  Is  ^10  min. 


>  Data  on  the  4—6  thread  are  Included  since  this  thread  Is  used  extensively 
by  the  Navy  Department.  It  Is  to  be  designated;  4— 6NH(8PL). 


Table  X.IO. — Limits  of  site  of  field  inspection  thread  plug  gages  for  .4merican  National  fire-hose  coupling  internal  threads, 

NH  couplings  (^4  in.  site  and  larger)  “ 


Nominal  size  of  hose 

Threads 
per  inch 

"Oo”  or  minimum  gage 

"Not  go”  or  maximum  gage 

Major  diameter 

Pitch  diameter 

j 

Major  diameter 

Pitch  diameter 

Max 

Min 

Max 

Min 

! 

Max 

Min 

Max 

Min 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

in. 

in. 

in. 

in. 

1 

in.  1 

in. 

in. 

in. 

in. 

2.800 . 

7J4 

3.0846 

3.0836 

2.9980 

2.9970 

3.0836 

3.0826 

3.0130 

3.0120 

3.000 . 

6 

3.6399 

3.6389 

3. 5316 

3.5306 

3.6389 

3.6379 

3.5486 

3.5476 

3.500 . 

6 

4.2649 

4.2639 

4.1566 

4. 1556 

4.2639 

4.2629 

4.1736 

4. 1726 

4.000  » . . . 

6 

4.9293 

4.9283 

4. 8210 

4.8200 

4.9283 

4.9273 

4.8380 

4.8370 

4.000 . 

4 

5. 0309 

5.0369 

4.8746 

4.8736 

5. 0359 

5. 0349 

4.8965 

4. 897.*) 

4.500 . 

4 

5.7869 

6.7859 

6.6245 

5.6235 

6.7859 

5.7849 

5.6465 

5. 6475 

6.000 . 

4 

6.2850 

6.1236 

6  1226 

6.2850 

6.2840 

6. 1476 

6. 1466 

6.000 . 

4 

1  e.8886 

1 

6.  8876 

7.0500 

7. 0490 

6.9126 

6.9116 

>  The  minor  diameters  of  plug  gages  and  the  major  diameters  of  ring  gages  s  Data  on  the  4—6  thread  are  included  since  this  thread  is  used  extensively 

ate  undercut  beyond  the  nominal  diameters  to  give  a  clearance  for  grinding  by  the  Navy  Department.  It  is  to  he  designated:  4— 6NH(SrL). 
or  lapping.  The  allowable  variation  In  lead  between  any  two  threads  not 
hrther  apart  than  the  length  of  engagement  Is  ±0.0006  In.  The  allowable 
varlatloa  in  one-half  angle  of  thread  Is  ±10  min. 
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SECTION  XI.  HOSE  CONNECTIONS  FOR 

WELDING  AND  CUTTING  EQUIPMENT 

Specifications  covering  hose  connections  for 
welaing  and  cutting  equipment  were  formulated 
and  adopted  in  1925  by  the  International  Acety¬ 
lene  Association,  the  Gas  Products  Association, 
and  various  manufacturers.  Essentially  the  same 
^ecifications  ^\  ere  adopted  by  the  National  Screw 
Thread  Commission  in  1926. 

Revised  specifications  for  these  connections  w  ere 
adopted  by  the  International  Acetylene  Associa¬ 
tion,  March  9,  1939.  These  revised  specifications 
were  amended  several  times;  the  most  recent 
amendment  having  been  on  April  1,  1957.  These 
revised  specifications,  as  amended,  were  adopted 
by  the  Interdepartmental  Screw  Tliread  ('ommit- 
tee  and  are  presented  below'. 


Dimensions  essential  to  the  interchangeability 
of  parts  have  been  standardized.  Other  dimen¬ 
sions  and  details  of  design  are  optional,  so  that 
manufacturers  may  use  their  own  judgment  and 
follow  their  usual  practice  as  much  as  possible. 

The  hose  connection  consists  of  an  e.xternal 
fitting,  nut,  and  shank.  Dimensions  for  the  type 

I  hose  connection  e.xternal  fittings  and  nuts  for 
o.xygen  and  fuel  gas  are  shown  in  table  XI.  1. 
Dimensions  for  the  type  II  hose  connection 
e.xternal  fittings  and  nuts  for  water  and  gases 
other  than  o.xvgen  and  fuel  gas  arc  shown  in 
table  XI.2. 

The  sha'iks  are  interchangeable  for  types  1  and 

II  for  any  given  class.  Dimensions  for  the  liose 
connection  shanks  are  shown  in  table  XI. 3. 


Tabi.k  XI. 1 — DimensioTiK  for  American  National  standard  hose  connection  external  fittings  and  nuts  for  oxygen  and  fuel  gas  « 

used  with  welding  and  cutting  equipment,  type  I 


FUEL  «4S  HUTS  TO  Bg 

oesiOHATeo  sr  ahhulah 

OHOOVe  MOUHO  HUT, 
CUTTIH0  COHHgHS 


0  THHCAOS,  UHF-BA/gB, 


HIOHT  HAHO  FOB  OXYBgH, 
LEFT  HAHO  FOB  FUEL  OAS 


EXTERNAL  FITTING 


NUT 


I 


Extrrnal  flttitiK 


.Nut 


;  !  I  I 

II  i  ,1  Uofpth 

Thread  siio,  Dj  Industry  For  use  with  hose  of  Large  diameter  i  Length  to  W’idtii  i  Diameter  of  hole.  Depth 

!  designation,  I  inside  diameter  of—  !  of  seat,  ,1  j  of  full  '.shoulder.  I  across  A'  i  Over-all  Length  of  full 
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•  The  hose  connection  consists  of  the  external  fitting  and  nut  shown  in  this  ‘See  section  III  for  dimensions  of  threads  and  method  of  designatinc 

table  and  the  shank  shown  in  table  XL3.  threads,  and  section  VI  for  gaging  of  threads. 
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t.  STANDARD  DIMENSIONS  >< 

Dimensions  for  the  following  have  been  stand¬ 
ardized  and  should  be  met. 

1.  Size,  type,  and  class  of  thread. 

2.  Angle  and  large  diameter  of  intenml  seat. 

3.  Radius  and  distance  of  radius  center  of 
external  seat  from  shank  shoulder. 

4.  Diameter  of  shank  shoulder. 

5.  Diameter  of  drilling  through  external  fitting 
and  shank. 

6.  Diameter  of  hole  in  nut. 

7.  Large  diameter  of  hose  shank. 


"  Ofsigns  of  leases  for  controlling  dimensions  other  than  thread  dimensions 
of  these  connections  were  published  in  NBS  Miscellaneous  1‘nhlications  M89 
S'ld  M141,  and  llandl^k  H25. 

The  gaging  of  the  threads  is  covered  in  section  VI. 


8.  Fuel  gas  nuts  to  be  designated  by  an  annular 
groove  around  the  nut,  cutting  corners. 

2.  OPTIONAL  FEATURES 

The  following  features  are  optional. 

1.  Material,  e.xcept  that  its  strength  shall  be 
equal  to  or  greater  than  that  of  free-turning  high 
brass. 

2.  Form  of  end  of  shank  except  seating  section 
as  dimensioned. 

3.  Length  of  hose  shank. 

4.  Tj'pe  and  number  of  serrations  on  hose  shank. 

5.  A  second  shoulder,  equal  to  the  larger  diam¬ 
eter  of  the  largest  shank  to  extend  through  the 
hole  in  the  nut  for  appearance,  may  be  used  or 
omitted  for  smaller  diameter  shanks. 

6.  Length  and  location  of  hexagon  wrench  sec¬ 
tion  on  nut. 


Tabt.e  XI. 2— Dimensions  for  American  National  standard  hose  connection  external  fittings  and  nuts  for  water  and  gases" 
other  than  oxygen  and  fuel  gas  used  with  oxygen-fuel  gas  welding  and  cutting  equipment,  type  II 
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•  The  hose  connection  consists  of  the  external  fitting  and  nut  shown  In  this  ^  Sec  section  III  for  dimensions  of  threads  and  method  of  designating 

table  and  the  shank  shown  in  table  XI.3.  threads,  and  section  VI  for  gaging  of  threads. 
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•  Tbe  hose  connection  consists  of  the  shank  shown  In  this  table  and  the  ex-  <  The  Ms— 18  thread  sise  Is  for  the  external  flttinc  and  nut  shown  In  table 

temal  fitting  and  nut  shown  In  tables  XI.l  or  XI.2.  depending  on  tbe  XI.l;  the  9lt— 18  thread  site  Is  tor  the  external  fitting  and  nut  shown  In  table 

application.  XIA 

» Shown  for  cross-reHsrenoe  purposes  as  regards  the  external  fittings  and  nuts 
shown  In  tables  XI.l  and  Xl.2. 


APPENDIX  7.  SUPPLEMENTARY  PIPE- 
THREAD  INFORMATION 

The  information  contained  herein  auppletnents  sections 
VII  and  VIII. 

1.  DEFINITIONS  AND  LETTER  SYMBOLS  PER¬ 
TAINING  TO  PIPE  THREADS 

"1.  Definitions. — Terms  relating  only  to  taper  pipe 
threads  are  defined  as  follows: 

1.  Pitch  cone. — The  pitch  cone  is  a  cone,  the  surface  of 
which  would  pass  through  the  thread  profiles  at  such 
points  as  to  make  the  width  of  the  groove  equal  to  one 
half  of  the  basic  pitch.  On  a  perfect  thread  this  occurs  at 
the  point  where  the  widths  of  the  thread  and  groove  are 
equal. 

2.  Major  cone. — The  major  cone  is  a  cone  having  an 
apex  angle  equal  to  that  of  the  pitch  cone,  the  surface  of 
which  would  bound  the  crest  of  an  external  thread  or  the 
root  of  an  internal  thread. 

3. ^  Sharp  major  cone. — The  sharp  major  cone  is  a  cone 
having  an  apex  angle  equal  to  that  of  the  pitch  cone,  the 
surface  of  which  would  pass  through  the  sharp  crest  of  an 
external  thread  or  the  sharp  root  of  an  internal  thread. 

4.  Minor  cone. — The  minor  cone  is  a  cone  toving  an 
apex  angle  equal  to  that  of  the  pitch  cone,  the  surface  of 
which  would  bound  the  root  of  an  external  thread  or  the 
crest  of  an  internal  thread. 

5.  Sharp  minor  cone. — The  sharp  minor  cone  is  a  cone 
having  an  apex  angle  equal  to  that  of  the  pitch  cone,  the 
surface  of  which  would  pass  through  the  sharp  root  of  an 
external  thread  or  the  sharp  crest  of  an  internal  thread. 


6.  Standoff. — The  standoff  is  the  axial  distance  between 
specified  reference  points  on  external  and  internal  taper 
threaded  members  or  gages,  when  assembled  with  a 
specified  torque  or  under  other  specified  conditions. 

"  7.  Bottom  of  chamfer. — On  a  chamfered  internal  taper 
thread  the  bottom  of  tbe  chamfer  is  defined  as  the  inter¬ 
section  of  the  chamfer  cone  and  the  pitch  cone  of  the 
thread. 

2.  Letter  Symbols. — Standard  letter  symbols  used  to 
designate  the  dimensions  of  taper  pipe  threads  are  given 
in  table  7.1.  The  applications  of  the  symbols  are  shown 
in  figure  7  1. 

2.  SUGGESTED  TWIST  DRILL  DIAMETERS  FOR 

DRILLED  HOLE  SIZES  FOR  PIPE  THREADS  OF 

SECTION  VII 

The  drill  diameters  given  in  table  7.2  for  the  drilled 
holes  for  taper  and  straight  internal  pipe  threads  are  the 
diameters  of  the  standard  and  stock  drills  which  are  the 
closest  to  the  minimum  minor  diameters  shown  in  table 
VII.2,  column  22. 

They  represent  the  diameters  of  the  holes  which  would 
be  cut  with  a  twist  drill  correctly  ground  when  drilling  a 
material  without  tearing  or  flow  of  metal.  This  is  approxi¬ 
mately  the  condition  that  exists  when  a  correctly  sharpened 
twist  drill  is  cutting  a  hole  in  a  homogeneous  block  of  cast 
iron. 

When  flat  drills  are  used,  the  width  of  the  cutting  edge 
may  have  to  be  adjusted  to  produce  a  hole  of  the  required 
diameter. 

When  nonferrous  metals  and  other  similar  materials  are 
to  be  drilled  and  tapped,  it  may  be  found  necessary  to  use 
a  drill  of  slightly  larger  or  smaller  diameter  to  produce  a 
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Table  7.1. — Pip*  thread  lymlola  (aee  fig.  7.1) 


Symbols 


Dimensions 


D  .  Outside  dlAmeterol  pipe 

4  ....  Inside  dhuneter  of  pipe... 

(  .  ..  Wsil  thickness  of  pipe. - 


D,  .  Major  dUuneter 

E,  .  Pitch  diameter.. 

K,  .  Minor  diameter. 


I,  Length  of  thread  from  plane 

of  pipe  end  to  plane  oontaln- 
Ing  basic  diameter  />«,  K,, 
or  K,. 

V'  .  Length  of  washout  (vanish 

cone)  threads. 

0  (beta) .  Half  apex  angle  of  pitch  cone 

of  taper  thread. 

T  (gamma)  -  ■  -  ■  Angle  of  chamfer  at  end  of  pipe 
measured  from  a  plane  nor-  ' 
m^  to  the  axis. 

A  .  Handtigbt  standoff  of  face  of 

eoupUDg  from  plane  contain¬ 
ing  vai^  point  on  pipe. 

M  .  Lenm  from  plane  of  hand- 

tight  engagement  to  the  face 
of  coupling  on  internally 
threadied  member. 

5  .  Distance  of  gaging  step  of  plug 

gage  from  frMSe  of  ring  gage 
for  handtight  engagement. 

L,  .  Length  from  center  line  of 

coupling,  face  of  flange,  or 
bottom  of  internal  Uiread 
cbamber  to  face  of  fitting. 

6  .  Width  of  bearing  face  on 

coupling. 

T  (tau) .  Angle  of  oiamfer  at  bottom  of 

recess  or  counterbore  meas¬ 
ured  from  the  axis. 

«  (epsilon) .  Half  apex  angle  of  vanish  cone  . 

j  .  Length  from  center  line  of 

coupling,  face  of  flange,  or 
bottom  of  internal  thread 
chamber  to  aid  of  pipe, 
wrenched  engagement. 


RemarlLS 


Subscript  4  Is  used  (or  di¬ 
mensions  in  plane  of  van¬ 
ish  point  when  these 
dlifer  from  B,  *,  or  t, 
respectively. 

Submpt  I  denotes  plane 
containing  the  diameter. 
For  axial  positions  of 
planes  see  foot  of  this 
table.  Subscripts  s  or  a 
designating  screw  or  nut 
may  also  be  used  if 
necessary. 

For  axial  position  of  plane 
containing  basic  diam¬ 
eter,  see  foot  of  this  table. 


Table  7.1. — Pipe  thread  symbol* — Continued 


Symbols 


Dimensions 


.  (1)  Length  of  straight  full 

thread. 

(2)  Length  from  plane  of 
handUgbt  engagement  to 
small  end  of  full  internal 
taper  thread. 

Q  .  Diameter  of  recess  or  counter- 

bme  In  fitting. 

e  .  Depth  of  recess  or  counterbore 

in  flttiim. 

W .  Outside  diameter  of  coupling 

or  bub  of  fitting. 


DgriNmoH  or  plahcs  dcnotid  by  smscaiPT  z 


x-0  .  Plane  of  pipe  end — . 

x>l .  Plane  of  handtight  engage¬ 

ment  or  plane  at  mouth  of 
coupling  (excluding  recess, 
if  present) .  On  British  pipe 
threads  this  is  designated 
the  "gauge  plane,”  and  the 
major  diameter  in  this  plane 
is  designated  the  "gauge 
diameter.” 

x>2 . .  Plane  at  which  washout 

threads  on  pipe  commence. 

x-3  - .  Plane  in  coupling  reached  by 

end  of  pipe  in  wrenched 
condition.  (Lt  Is  measured 
from  plane  containing  pipe 
end  in  position  of  handtight 
engagement.) 

x-4  .  Plane  containing  vanish  point 

of  thread  on  pipe. 

x-S .  Plane  at  which  major  diam¬ 

eter  cone  of  thread  intersects 
outside  diameter  of  pipe. 


NoTX.— Additional  special  subscripts  arc  as  follows:  Plane  x-6  is  the  plane 
of  the  pipe  end  for  railing  joints.  Plane  x-r  is  the  plane  of  the  API  gage 
point  at  a  specified  length  from  the  plane  of  vanish  point.  Plane  x-8  Is  the 
plane  of  the  large  end  of  the  "Lt  thread  ring  gage”  for  the  ^ompres-sed-gas 
cylinder  valve  inlet  connection  thread.  Plane  r  «« is  the  plane  of  the  smal  1 
end  of  the  "It  thread  plug  gage"  for  the  compressed-gas  cylinder  Inlet  thread. 


FiniTRE  7.1 — Pipe  thread  symbols. 


Tablb  7.2. — Sti0§ett»d  (witt  drill  diameterM  for  drilled  hole 
eitea  for  pipe  tkreade 
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pipesiae 

Taper  thread 

Stralfl 

tim 

With  uae  of  reamer 

Without  uae  of 
raaoMT 
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3 

1 

fa. 

fll. 

in. 

In. 

in. 

in. 

ia. 

\U  . - 

•O.MO 

•0.246 

•0.260 

H  ...  . 

>^4 
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•.312 

■Ms 

•.344 

M . 

>’44 

•.422 

•.438 

ZU 

•.438 

H . 

Ms 

•.M2 

81« 

•.862 

•M4 

•  678 

. 

>V1s 

•.MS 

*iU 

•.703 

»Mi 

•.719 

. 

•.Ml 

•Ml 

•.906 

'•44 

•.922 

1 . 

Ui 

•  1.126 

IM4 

•  1. 141 

l>4i 

•  1. 166 

m . 

I'Hs 

1.4M 

1*M4 

1.484 

U4 

1.600 

. 

l>Mi 

1.719 

in«4 

1.734 

IM 

1.760 

2 . 

2^f« 

2.188 

2>M4 

2.203 

2Mi 

2.219 

2ti . 

2>*ts 

2.SM 

2H 

2.626 

2*Mi 

2.666 

•  .\iiMrlcsn  Standard  twist  drill  sltas. 


hole  of  a  size  that  will  make  it  possible  for  the  tap  to  cut 
an  acceptable  pipe  thread  with  the  required  thread  height. 

It  should  be  understood  that  this  table  of  twist  drill 
diameters  is  intended  to  help  only  the  occasional  user  of 
drills  in  the  application  of  this  standard.  When  internal 
pipe  threads  are  produced  in  larger  quantities  in  a  particu* 
far  type  of  material  and  with  specially  designed  machinerv 
it  may  be  found  to  be  more  advantageous  to  use  a  drill 
size  not  given  in  the  table,  even  one  having  a  nonstandard 
diameter. 

3.  SUOOBSTBD  TWIST  DRILL  DIAMBTERS  FOR 
DRILLED  HOLE  SIZES  FOR  DRYSBAL  PIPE 
THREADS  OF  SECTION  VIII 

The  drill  diameters  given  in  table  7.3  are  for  taper  and 
straight  internal  pipe  threads  and  will  usually  permit  the 
tapping  of  acceptable  threads  in  free-machining  brass  or 
steel  provided  the  drill  is  correctly  sharpened.  When 


hard  metals  or  other  similar  materials  are  to  be  drilled  and 
tapped,  it  may  be  necessary  to  use  a  drill  of  slightly  smaller 
diameter  whereas  soft  materials  may  require  a  larger  size. 


Table  7.3. — Sitggeeted  hoist  drill  diameUrs  for  drilled  hole 
sizes  for  Dryseal  pipe  threads 


Nominal 
pipe  size 

Tuper  threa<l 

straight 

thread 

W'lth  use  of  reamer 

Without  use  of 
reamer 

1 

2 

3 

4 

in. 

in. 

. 

in. 

in. 

in. 

hi. 

hi. 

Ms  . 

•0.234 

•0.246 

•a360 

W  .. 

>144 

•.328 

•339 

•  .344 

U  - 

>744 

•.422 

Me 

‘.438 

.444 

H  - . 

•il 

•  a62 

•744 

•578 

•Hi 

•.878 

li  . 

■Ms 

•688 

•He 

•703 

•.719 

>i 

•Ms 

•.  891 

••44 

•.922 

••922 

1  . 

114 

•  1.125 

IMs 

•  1.  IM 

iMs 

•  1.1M 

IM  . . 

l‘H» 

1.460 

Ut 

1.600 

Ui 

H?44 

1  703 

M744 

1.734 

2  . 

2. 188 

2. 219 

2M  . . 

2>»4i 

2.594 

2<144 

2.641 

3  . 

374> 

3.219 

3>744 

3.266 

•  Amarlcan  Standard  twist  drill  sizes. 


Taper  pipe  threads  of  improved  quality  are  obtained 
when  the  holes  are  taper  reamed  after  drilling  and  before 
tapping.  Standard  taper  pipe  reamers  are  used  and,  as 
in  drilling,  the  actual  size  of  the  hole  depends  upon  the 
material  and  is  best  determined  by  trial. 

4.  THREADING  OF  PIPE  FOR  AMERICAN 
STANDARD  THREADED  STEEL  FLANGES 

The  length  of  the  effective  external  taper  thread  of  the 
American  Standard  pipe  thread  provides  a  sufficient 
number  of  threads  on  the  pipe  to  insure  a  satisfactory 
joint  with  the  ordinary  weight  of  fitting  or  flange.  The 


Table  7.4. — Projection  of  threaded  end  through  ring  gage,  standard  threaded  steel  flanges 


Nominal  pipe  size 

160, 300  lb. 

4001b. 

6001b. 

900  Ih. 

1,500  Ib. 

2,500  Ib. 

Number 
of  turns 

Number 
of  turns 

Number 
of  turns 

Inches 

Number 
of  turns 

Inches 

Number 
of  turns 

Inches 

Number 
of  turns 

Inches 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

^ . 

(•) 

(•) 

(•) 

3H 

mum 

7 

0.500 

14 . 

(•) 

(•) 

(•) 

5*’ 

.357 

7 

i . 

(*) 

(•) 

(•) 

5 

.435 

714 

m . 

(•) 

(•) 

(•) 

5 

.435 

74 

ui . 

(•) 

(*) 

(•) 

5 

.435 

74 

2 .  - 

(•) 

(•) 

(*) 

5 

.435 

2H . 

(•) 

(•) 

(•) 

5 

.625 

8 

3 . 

(•) 

1 

0  126 

3 

0. 375 

6 

.750 

3H .  . 

(•) 

1 

.  125 

4 . 

(•) 

<•) 

114 

.187 

314 

.437 

614 

.812 

ioii 

i.3i2 

5 . 

(•) 

(•) 

114 

.187 

314 

.437 

614 

.812 

1014 

1.312 

6 . 

(•) 

(•) 

114 

.187 

314 

.437 

714 

.937 

1114 

1.437 

8 . 

(•) 

(•) 

2 

.260 

4 

.500 

8 

14 

10 . 

(•) 

(•) 

3 

.375 

5 

.625 

9 

1.125 

16 

12 . 

(•) 

(•) 

3 

.375 

5 

.625 

19 

2.375 

hod . 

(•) 

(•) 

3 

37*1 

6 

.  750 

16  OD . 

(•) 

(•) 

3 

X7H 

6 

.750 

18  OD . 

(*) 

(•) 

3 

6 

.  750 

20  OD . 

(•) 

(•) 

3 

37K 

6 

.750 

24  OD.... . 

(•) 

(•) 

3 

.375 

6 

.750 

Regular  American  Standard  pipe  thread  Is  used  for  this  size. 


AnuTican  Standard  Steel  Flanges  for  high  pressure- 
temperature  service  (ASA  B16.5)  calls  for  thread  lengths 
in  the  flanges  in  proportion  to  the  thickness  of  the  flange. 
This  means  that  the  thread  lengths  in  the  flanges  intended 
for  higher  pressures  in  a  given  size  are  longer  than  the 
thread  lengths  in  the  flanges  intended  for  the  lower 
pressures. 

Table  7.4  provides  for  a  length  of  effective  thread  on 
pipe  for  sizes  and  weights  of  flanges  where  the  regular 
American  Standard  length  of  effective  thread  is  too  short 
to  bring  the  end  of  the  pipe*  reasonably  close  to  the  face 
of  the  flange  when  both  parts  are  assembled  by  power. 
As  the  threads  in  all  flanges  as  well  as  on  the  pipe  are 
gaged  with  a  tolerance  of  one  thread  large  and  one  thread 
small  there  will  naturally  be  .some  difference  in  distanct* 
between  the  end  of  the  pipe  and  face  of  the  flange  in  the 
various  a8.semblies  for  the  different  sizes  and  weights  of 
flanges. 

In  table  7.4  the  additional  number  of  threads  are  added 
to  the  small  end  of  the  standard  pipe  thread.  The  pitch 
diameter  at  the  end  of  the  external  thread  is,  therefore, 
.smaller  than  that  of  the  regular  standard  pipt>.  In  other 
words,  the  small  end  of  the  ring  gage  will  pa.ss  over  th»“ 
end  of  the  pipe  the  number  of  turns  or  the  length  in  inches 
equal  to  the  values  given  in  table  7.4. 


5.  INTERNAL  STRAIGHT  PIPE  THREADS  IN 
FINISHED  DRUMS  AND  EXTERNAL  THREADS 
ON  PLUGS 


The  screw  threads  which  have  been  used  for  some  years 
to  hold  the  bung  plugs  in  steel  barrels  or  drums  are  another 
application  of  straight  pipe  threads.’’ 

The  flanges  of  the  bung  and  vent  are  tapped  respectively 
with  2  in.  and  in.  American  Standard  form  straight  pipe 
thread  hnving  dimensions  in  accordance  with  table  7.5. 


Table  7.5. —  Drum  plug  and  flange  thread  limits  of  size 
and  tolerances 


Itrin 

Size 

Threads 
per  Inch 

Major  diameter 

1 

Maxi- 

mum 

Toler¬ 

ance 

Mint- 

mum 

in. 

r* 

H 
2  1 
2 

^  ^ 

in. 

in. 

in. 

1.0324 

1.0074 

2.340S 

2.31DS 

Plug: . 

1.0274 

0.0300 

Plug'. . - . 

2.330S 

.0300 

Item 

Pitch  diameter 

Minor  diameter 

Max¬ 

imum 

1 

Toler¬ 

ance 

1 

Min¬ 

imum 

Max¬ 

imum 

Toler¬ 

ance 

Min¬ 

imum 

Flange . 

Pine 

in. 

I.004S 

.2810 

2.31S0 

2.2830 

in. 

.0183 

.0180 

.0220 

.0220 

In. 

.9860 

.9630 

Z2030 

2.2610 

in. 

0.9648 

.9398 

2.2628 

2.2328 

in. 

0.0200 

III. 

0.9448 

Flange — . 

Plait  .  ' 

.0300 

2.2428 

'*  Sonir  types  of  rtplosivrs  and  other  danzerous  materials  are  transported 
in  containers  having  u  special  form  of  flange  and  plug.  The  dimen.sions  of 
the  straight  screw  threads  of  these  parts  are  established  by  the  Interstate 
Commerce  Commission.  The  thread  form  Is  that  developed  by  the  Manu- 
faeturlng  Chemists  A.ssoclatlon  of  the  United  States.  Its  principal  dImen- 
skmaam; 

Form  of  Thread:  Angle.  110°;  depth  of  thread,  0.0033  In.;  and  radius  of  crest 
and  root,  0.007S  In. 

Inlental  Screw  Thread  In  Flange:  threads  per  Inch,  8;  pitch  diameter. 
3.3067  In.;  maximum  major  diameter,  2.30S;  minimum  major  diameter,  2.20S 
In.;  maximum  minor  diameter,  3.1184  In.;  and  minimum  minor  diameter, 
3.I0Mln.;lrngthofthiead,  ’Ms  In. 

Bxtcmal  Screw  Thread  on  Plug:  Pitch  diameter,  2.1887  In.;  maximum 
major  diameter,  3.3B7  In.;  minimum  major  diameter,  2.277  In.;  maximum 
mlw  diameter,  3.10M  In.:  minimum  minor  diameter,  2.0004  In.;  length  of 
thread,  'Ms  plus  jiln.  igeess 


Large  tolerances  in  addition  to  the  allowance  have  l)een 
provided  to  ensure  easy  seating  of  the  plug  in  the  flange 
when  making  u|>  the  joint  with  a  ))ro|)er  gasket. 

6.  TAPER  AND  STRAIGHT  THREADS  FOR  RIGID 
STEEL  ELECTRICAL  CONDUIT  AND  FITTINGS 

1.  Gsnebal. — Tables  7.6  and  7.7  pve  the  principal 
thread  data  used  in  the  production  of  ngid  steel  electrical 
conduit  and  fittings.  These  data  were  taken  from  the 
publications  of  the  conduit  manufacturers,  the  Under¬ 
writers  Laboratories,  and  the  National  Electrical  Manu¬ 
facturers  Association.  They  are  also  published  in  Ameri¬ 
can  Standards  ASA  C80. 1-1959  Rigid  Steel  Conduit, 
Zinc  coated  and  C80.2-1959  Rigid  Steel  Conduit,  Enam¬ 
eled.  In  certain  places  slight  adjustments  have  been 
made  to  bring  the  dimensions  in  line  with  the  long  estab¬ 
lished  pipe  thread  practice.  In  every  case  these  adjust¬ 
ments  have  been  discussed  with  the  interested  group. 
The  sole  purpose  of  the  printing  of  these  data  is  to  show 
their  relation  to  the  original  standard  and  to  make  them 
generally  available. 

2.  Taper  Threads  for  Conduit. — The  tajjer  threads 
on  rigid  steel  conduit  shown  in  table  7.6  are  generally 
made  in  accordance  with  table  VII. 2.  Table  7.6  records 
the  dimensions  commonly  referred  to  for  the  conduit 
thread.  When  screw  threads  are  cut  by  hand  on  rigid- 
steel  conduit  at  the  job,  regular  pipe  fitter's  stocks  and 
dies  (pijje  threading  tools)  are  used. 

3.  Stbaioht  External  Runnino  Threads. — The 

straight  external  running  threads  for  conduit  as  ii.sed  for 
fixture  stems  and  conduit  fittings  are  made  in  accor  Unice 
with  the  dimensions  given  in  table  7.7,  columns  5. 

4.  Straight  Internal  Threads. — The  str: 
ternal  threads  used  in  conduit  fittings  are  show; 

7.7.  Those  threads  are  made  with  the  American  1 

pipe  thread  form. 

7.  PITCH  DIAMETERS  OF  TAPER  PIPE  THREADS 

SHOWN  IN  THEIR  DELATION  TO  £, 

Pitch  diameters  of  taper  pipe  threads  are  shown  in  their 
relation  to  f?,,  basic  pitch  diameter,  in  table  7.8. 

8.  SPECIAL  SHORT,  PTF-SPL  SHORT;  SPECIAL 
EXTRA  SHORT,  PTF-SPL  EXTRA  SHORT;  FINE 
THREAD,  F-PTF;  AND  SPECIAL  DIAMETER- 
PITCH  COMBINATION,  SPL-PTF,  DRYSEAL 
PIPE  THREADS 

1.  General. — Included  in  this  portion  of  the  apjiendix 
are  data  on  the  following  threads; 

DRYSEAL  SPECIAL  SHORT  TAPER  PIPE  THREAD, 
PTF-SPL  SHORT.  (Par.  2) 

DRYSEAL  SPECIAL  EXTRA  SHORT  TAPER  PIPE 
THREAD,  PTF-SPL  EXTRA  SHORT  (Par.  3) 
DRYSEAL  FINE  THREAD  SERIES,  F-PTF  (Par.  <i) 
DRYSEAL  SPECIAL  DIAMETER-PITCH  CO.MBIN.A- 
TION  SERIE)S,  27  threads  per  inch,  SPL-PTF  (Par.  7) 
The  SAE  Dryseal  pipe  thread  series  are  based  on  thread 
length.  Full  thread  lengths  and  clearances  for  Dryseal 
standard  and  SAE  SH()RT  series  are  shown  in  tables 
VIII. 4,  VIII. 5,  and  VIII. 6.  These  full  thread  lengths 
and  clearances  should  be  used  in  design  applications 
wherever  possible. 

Design  limitations,  economy  of  material,  permanent 
installation,  or  other  limiting  conditions  may  not  permit 
the  use  of  either  of  the  full  thread  lengths  and  shoulder 
lengths  in  the  preceding  tables  for  the  above  thread  si-ries. 
To  meet  these  conditions  two  special  thread  series  have 
been  established  as  shown  in  figure  7.2.  The  deviations 
from  standard  practice  are  described  below. 

2.  Dryseal  Speci.xl  Short  Taper  Pipe  Thread, 
PTF-SPL  SHORT. — Threads  of  this  series  conform  in  all 
respects  to  the  PTF-SAE  SHORT  threads  except  that 
the  full  thread  length  has  been  further  shortened  by  elim¬ 
inating  one  thread  at  the  large  end  of  external  threads  or 
eliminating  one  thread  at  the  small  end  of  internal  threads. 


Tauji  7.6. — Ditnuuioiu  oj  taper  external  and  internal  threads  for  rigid  eted 
eleetrieal  eanduit  and  conduit  jUtinge  (taper;  %  inch  per  foot  on  the  diameter) 


Nominal  or  trade  siie  of 
conduit 

Threads 
per  inch 

Kxtamal  threads 

Internal  threads 

Pitch  di¬ 
ameter  at 
beginning  of 
external 
thread,  Et 

Length  c 

BSeetIve, 

ft 

if  thread 

Over-all, 

/.4 

Oagedwltl 
Standard  i 
thread  (N 
gage  (Bee  ti 

Min  turns 

1  American 

•PUSS 

ible  VII.  0) 

Max  turns 

1 

2 

3 

4 

8 

6 

7 

in. 

fa. 

In. 

1 

w . 

27 

0.3838 

036 

039 

8H 

814 

14 . 

18 

.4774 

.40 

.80 

814 

8H 

H . 

18 

.6130 

.41 

.80 

6 

9 

M . 

14 

.7884 

.83 

.78 

6 

0 

»4 . - . 

14 

.ten 

.88 

.79 

6 

9 

1 . . . 

IIH 

1.2136 

.88 

.96 

6 

9 

114 . 

1114 

1.8871 

.71 

1.01 

6 

10 

114 . 

1114 

1.7961 

.72 

1.03 

6 

10 

3 . - . 

IIM 

3.3800 

.76 

1.06 

A 

10 

314 . 

8 

X7188 

1.14 

1.87 

6 

10 

3 . 

8 

3.3406 

1.30 

1.63 

6 

10 

314 . 

8 

3.8378 

1.28 

1.88 

7 

11 

4 . 

8 

4.3344 

1.30 

1.73 

7 

11 

8 . 

8 

8.3007 

1.41 

1.84 

7 

11 

6 . 

8 

6.4461 

1.81 

1.08 

11 

Nona.— Tolennoe  on  pitch  dlamotor  of  taper  thread  and  over-ail  thread  lensth,  tt:  The  mitwimiini 
allowable  variation  in  the  oommereial  product  la  <nie  turn  larce  and  one  turn  small  bom  the  gicinc  notch 
on  pluf  and  caging  face  of  ring  when  using  working  gagea.  This  to  equivalent  to  a  mawimnm  alkiwal^ 
variation  of  the  product  of  one  and  one-hA  turns  laige  or  small  bom  the  basic  dimendcns.  Tte  extra 
half  turn  to  doe  to  the  permissible  allowanoe  of  tme-half  turn  large  or  small  on  workiic  gages. 

The  dimensions  shown  in  columns  3,  4,  and  S  agree  with  those  shown  In  columns  5,  S,  and  17  of  table 
VII.2.  p.  8. 


Tablb  7.7. — Dimeneion*  of  straight  external  and  internal  threads  for  rigid  steel 
electrical  conduit,  conduit  bushings  and  other  fittings,  and  locknuts 


Nominal  or  trade  slu  of 
conduit 

Thnads 
per  inch 

External  threads, 
pitch  diameter 

Internal  threads,  pitch  diameter 

Bushings  and 
other  fittings 

Locknuts-^ 

.  Max 

Min 

Min 

Max 

Min 

Max 

1 

2 

3 

4 

8 

6 

7 

8 

111* 

In. 

in. 

In. 

in. 

In. 

In. 

14 . 

14 

0.776 

0.770 

0.781 

6788 

6801 

0.808 

M . 

14 

.087 

.961 

.093 

.999 

1.011 

1.018 

1 . 

1114 

1.236 

1.228 

1.344 

1.282 

1.386 

1.274 

114 . 

1114 

1. 881 

1.873 

1.888 

1.806 

1.611 

1.619 

114 . 

1114 

1.830 

1.813 

1.837 

1.838 

1.880 

1.888 

3 . 

IIM 

0394 

3.386 

0  301 

0300 

0333 

0332 

2M . - . 

8 

Z758 

0  748 

0789 

0  781 

0801 

0813 

3. . 

8 

3.388 

3.378 

3.396 

3.406 

3.438 

3.430 

8M . 

8 

3.888 

3.878 

3.806 

3.906 

3.038  ' 

3.940 

4 .  . 

8 

4.383 

4.373 

4.304 

4.406 

4.436 

4.438 

8 . 

8 

8.448 

6438 

6486 

6468 

6488 

6  800 

6 . 

8 

6.803 

6403 

6.  813 

6828 

6848 

6  887 

All  dimensions  an  after  plating. 

The  odumn  3  values  an  the  column  8  values  of  table  VII.3,  p.  8,  minus  0.0032  for  the  14  tpi  threads, 
minus  0.0038  for  the  IIM  tpi  threads,  and  minus  0.0039  for  the  8  tpi  threads,  rounded  to  three  decimal  places. 

The  ccdumn  8  values  an  the  same  as  the  column  8  values  of  table  VII.3,  p.  8,  plus  0.003  for  the  14  tpi 
threads,  plus  0.008  for  the  1114  tpi  threads,  and  plus  0.007  for  the  8  tpi  threads,  rounded  to  three  decimal 
places. 

The  column  7  and  8  values  an  the  column  7  and  8  values  of  table  VII.7,  p.  10,  rounded  to  three  decimal 
places. 


BmIc  pitch  diameter,  £i 


Number  of  tunu— laise 


Pitdi  diameter 


ia.  ia. 

0.J8M0  . . 

.ma  . I 

.  49857  0. 50304 

.88395  .83743 

.78735  . 


Pitch 
diameter 
at  Et 


in  turns  per  turn 


Increase  I 

In  pitch  Pitch  of  Nominal 
diameter  thread  |  pipe  size 


Gagiiig  is  the  same  as  for  PTF-SAE  SHORT  except  the 
Lt  ring  thr^  gage  for  external  thread  length  and  taper 
or  the  Li  plug  thread  gage  for  internal  thread  length  and 
taper  cannot  oe  used.  The  tolerance  must  be  altered  as 
described  in  paragraph  4  below  on  Limitations  of  Assem¬ 
bly.  For  interchangeability,  see  table  7.9.  This  thread 
shall  be  designated  as  follows: 

'4—27  ORYSEAL  PTF-SPL  SHORT. 

3.  Dryseal  Special  Extra  Short  Taper  Pipe  Thread, 
PTF-SPL  EXTRA  SHORT.— Threads  of  this  series  con¬ 
form  in  all  respects  to  the  PTF-SAE  SHORT  threads 
e.xcept  that  the  full  thread  length  has  been  further  short¬ 
ened  by  eliminatinv;  two  threads  at  the  large  end  of  external 
threads  or  eliminating  two  threads  at  the  small  end  of 
internal  threads.  Gaging  is  the  same  as  for  PTF-S.AE 
SHORT  except  the  Lj  ring  thread  gage  for  external  thread 
length  and  taper  or  the  Lj  plug  thread  gage  foi  internal 
thread  length  and  taper  cannot  be  u.sed.  The  tolerance 
must  be  altered  as  described  in  paragraph  4  below  on 
Limitations  of  Assem.blv.  For  interchangeability,  .see 
table  7.9.  This  thread  shall  be  designatr>d  as  follows; 

‘4—27  DRYSEAL  PTF-SPL  EXTRA  SHORT. 

4.  Limitations  ok  Assembly  for  Dryseal  PTF-SPL 
SHORT  AND  PTF-SPL  EXTRA  SHORT  Threads  — 
Combinations  of  the  standard  Dryseal  pipe  threads  are 
given  in  table  VIII. 3,  page  21.  However,  where  spe¬ 
cial  combinations  are  used,  additional  considerations  must 
be  observed.  In  addition  to  “SPL”  in  the  designation, 
the  gaging  tolerance  should  be  specified. 

5.  Interchangeability  Between  Dryseal  Special 
and  Dryseal  Standard  Threads. — Interchangeability 
between  Drvseal  special  and  Dryseal  standard  threads  of 
section  VIII,  is  given  in  table  7.9. 


6.  Dryseal  Fine  Thread  Series,  F-PTF. — The  need 
for  finer  pitches  for  nominal  pipe  sizes  has  brought  into 
use  applications  of  27  threads  per  inch  to  ^4  and  H  in. 
pipe  sizes.  There  may  be  other  nee^  which  require  finer 
pitches  for  larger  pipe  sizes.  It  is  recommended  that  the 
existing  threads  per  inch  be  applied  to  next  size  larger 
pipe  size  for  a  fine  thread  series  such  as  are  shown  in  table 
7.10.  This  series  applies  to  external  and  internal  threads 
of  full  length  and  is  suitable  for  aimlications  where  threads 
finer  than  NPTF  are  required.  The  designation  for  this 
thread  should  include  the  letter  F  and  omit  the  letter  N 
as  follows; 

>4-27  DRYSEAL  F-PTF 

7.  Dryseal  Special  Diameter-Pitch  Combination 
Series,  SPL-PTF. — Other  applications  of  diameter-pitch 
combinations  have  also  come  into  use  where  taper  pipe 
threads  are  applied  to  nominal  size  thin  wall  tubing  such 
as  are  shown  m  table  7.1 1.  This  series  applies  to  external 
and  internal  threads  of  full  length  and  is  applicable  to 
thin  wall  nominal  outside  diameter  tubing.  The  number 
of  threads  is  uniform  at  27  per  inch.  The  designation  for 
this  special  series  should  include  the  abbreviation  SPL  for 
special  and  omit  the  letter  N.  Also,  the  outside  diameter 
of  the  tubing  should  be  given  as  follows; 

J4-27  DRYSEAL  SPL-PTF,  O.D.  0.500 

8.  Formulas  for  Diameter  and  Length  of  Thread.  - 
Basic  diameter  and  leng^th  of  thread  for  sizes  of  Dryseal 
fine  taper  pipe  thread,  F-PTF,  and  Dryseal  special  taper 

ipe  thread,  SPL-PTF,  given  in  tables  7.10  and  7.11  are 
a.sed  on  the  following  formulas; 

f>  =  outside  diameter  of  pipe  or  tubing  in  inches 

p=pitch  of  thread  in  inches 

Diametral  taper  =  0.75  in.  per  12.00  in.  of  length 


n 

j 

i 

Dryseal  American  Standard 
External  Taper  Pipe  Thread, 
•  designated  as: 

DRYSEAL  NPTF. 


Dryseal  American  Standard 
Internal  Taper  Pipe  Thread, - 
designated  as: 


DRYSEAL  NPTF. 


Dryseal  SAE  Short  External  Taper 
Pipe  Thread,  -  designated  as: 

DRYSEAL  PTF-SAE  SHORT. 


Dryseal  SAE  Short  Internal  Taper 
Pipe  Thread,  -  designated  as: 

DRYSEAL  PTF-SAE  SHORT. 


Es  E, 


E©  Eg 


.1. 


Dryseal  Special  Short  External 
Taper  Pipe  Thread,  -  designated 
as: 

DRYSEAL  PTF-SPECIAL  SHORT. 


Dryseal  Special  Short  Internal  Taper 
Pipe  Thread,  -  designated  as: 

DRYSEAL  PTF-SPECIAL  SHORT. 


Dryseal  Special  Extra-Short  Exter¬ 
nal  Taper  Pipe  Thread,  -  designated 
as: 


DRYSEAL  PTF-SPECIAL  EXTRA 
SHORT. 


Dryseal  Special  Extra-Short  Inter¬ 
nal  Taper  Pipe  Thread,  -  designated 
as: 

DRYSEAL  PTF-SPECIAL  EXTRA 
SHORT. 


Figure  7.2. — Comparison  of  special  length  Dryseal  threads  with  standard  length  Dryseal  threads. 


Tablb  7.9. —  *  Recommended  limitation  of  aaeemhly  among 
Dryeeal  epeeial  and  Dryeeal  etanaard  thread* 


PTF-8PL  SHORT,  external. 
PTP-SPL  BXTRA  SHORT, 
external. 

May  •as¬ 
semble 
with— 

PTF-SAE  SHORT,  Internal. 
NP8F,  Internal. 

PTF-SPL  SHORT,  Internal. 
PTF-SPL  EXTRA  SHORT. 
Internal. 

PTF-SPL  SHORT,  Internal. 
PTF-SPL  EXTRA  SHORT, 
Internal. 

May*as- 

eemble 

with— 

PTF-SAE  SHORT,  external. 

PTF-SPL  SHORT,  external. 
PTF-SPL  BXTRA  SHORT, 
external. 

Maysas- 

eembte 

with— 

NPTF,  Internal. 

NP8I,  Internal. 

PTF-SPL  SHORT,  Internal. 
PTF-SPL  BXTRA  SHORT, 
Internal. 

May  sas- 
semble 
with— 

NPTF,  external. 

•  Only  when  tbe  eitarnal  thraad  or  the  tntemnl  thraod  or  both  ora  beM 
ehtr  thna  tbe  itoiulord  tolermnco,  the  exteraol  toward  the  minbnum  and 
the  Internal  toward  the  ntailmuM  pitch  diameter  to  provide  a  minimum  ol 
one  tnm  hand  emaaement.  At  extreme  tolerance  llmlta  the  shortened 
hill  thread  lenctht  redoee  hand  engatement  and  the  threads  may  not  start. 

sOnly  when  both  the  Internal  tmead  and  the  external  thread  are  held 
doaer  than  tbe  standard  tolerance,  the  Internal  toward  the  minimum  and 
the  extwnal  toward  the  maximum  pitch  diameter  to  provide  a  minimum  o( 
two  tuma  lor  wrench  makeup  and  srallnc.  At  extreme  tolerance  limits 
the  shortened  full  thread  lengths  reduce  wrench  makeup  and  the  threads 
may  not  seal. 


Basic  pitch  diameter  at  small  end  of  external  thread; 
«i=D-(0.05/)+l.l)p. 

Basic  pitch  diameter  at  large  end  of  interi.a!  thread: 

Ei=Et+ 0.062SL, = Z>  - 0.0625p.  • 

Basic  pitch  diameter  at  large  end  of  external  thread; 

E,=  /5i+0.0625Li=  O-0.675p. 

Basic  pitch  diameter  at  small  end  of  internal  thread ; 

Ei=Et-  0.0625L, = D  -  (0.05D  + 1 .2875)  p. 

Basic  length  of  thread  for  hand  engagement; 

L,=(0.8Z)+3.8)p. 

Basic  length  of  full  and  effective  thread; 

L,=  (0.8D+6.8)p. 

Basic  length  of  internal  thread  from  end  of  hand  engage* 
ment,  Et,  to  small  end  of  internal  thread,  Ei'. 


Tarlk  7.10. — Raeie  dimension*  of  Dryeeal  fine  taper  pipe  thread,  F~PTF 


Sire 

Pitch,  p 

Pitch 
diameter 
at  small 
end  of 
external 
thr^, 
Bt 

Plteh 
diameter 
at  large 
end  of 
Intenud 
tbire^ 
B, 

Pitch 
diameter 
at  large 
mdof 
external 
thread, 
Bi 

Plteh 

diameter 

atsm*ll 

end 
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•  Tabulated  Internal  basic  tall  thread  lensths  do  not  Indnde  countersink 
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Tohranw  akall  be  equal  to  plua  or  rainua  the  taper  of  one 
thrMd  on  the  dtemeier. 


•9.  SUnUUBDBD  QAOB  DI1IBN810N8  AND  QAO- 
INO  PKACTICB  FOR  </•  AND  1/4  SIZE  DRYSBAL 
FIPB  THRBADB 

*  In  thii  atandard,  the  L|  dimenaiona  for  the  — 27  and 
K — 18  aiaea  were  reviaed  to  correct  for  a  diaproportionate 
number  of  threads  for  hand  engagement.  The  L|  hand 
engagement  dimensions  affecting  gages  in  tables  V1I.2, 
Vn^,  VIII.  15,  VIII.  16,  and  VIII.17  were  revised  to  agree 
with  the  product  dimensions  for  future  gage  procurement. 
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APPENDIX  8.  GEOMETRY  OF  TAPER 
SCREW  THREADS 

1.  INTRODUCTION 

This  appendix  presents  several  geometrical  relationships 
relative  to  the  conical  spiral,  which  is  the  curve  of  genera¬ 
tion  of  the  taper  screw  thread,  and  also  briefly  discusses 
the  conical  helix.  With  reference  to  these  curves,  the 
formulas  include  the  parametric  equations,  the  projection, 
the  development,  the  lead  angle,  and  length  of  an  arc. 

The  geometry  of  taper  screw  threads  has,  in  practice, 
developed  by  modification  of  the  geometry  of  straight 
screw  threacs,  with  the  result  that  formulas  commonly 
used  for  taper  screw  threads  are  often  aoproximations 
instead  of  teing  exact.  That  such  approximations  have 
been  satisfactory  in  practice  arises  from  the  fact  that  the 
angle  of  taper,  or  cone  angle,  of  standard  taper  threads 
has  been  small.  The  more  recent  use  of  larger  taper 
angles  together  with  the  higher  precision  of  measurement 
of  screw  thread  gages  now  demanded,  sometimes  requires 
the  availability  of  exact,  or  more  nearly  exact,  formulas 
to  be  substituted  for  the  approximate  formulas  or  used 
to  determine  the  magnitude  of  errors  introduced  by  the 
usual  approximations. 

It  is  convenient  to  approach  the  subject  by  considering 
the  nature  of  the  curves  of  generation  of  straight  screw 
threads  and  of  tarer  screw  threads,  respectively,  namely 
the  cylindrical  helix  and  the  conical  spiral. 

A  cylindrical  helix  may  be  defined  in  various  ways. 
First  it  is  a  curve  on  the  surface  of  a  circular  cylinder  which 
cuts  the  elements  of  the  cylinder  at  a  constant  angle. 
The  same  curve  may  also  be  defined  as  the  curve  generated 
by  a  point  moving  at  a  uniform  rate  along  a  straight  line 
while  the  line  revolves  uniformly  about  an  axis  parallel  to 
itself,  BO  that  successive  intersections  of  the  curve  and  an 
element  of  the  cylinder  are  equally  spaced.  These  defini¬ 
tions  establish  the  fact  that  the  cylindrical  helix  is  both 
loxodromic  and  isometric. 

There  is  no  corresponding  curve  on  the  surface  of  a  cone 
which  simultaneously  answers  to  both  methods  of  genera¬ 
tion.  Thus  there  are  two  different  spiral-shapted  curves 
lying  on  the  surface  of  a  cone  which  are  analagous  to  the 
circular  helix,  one  of  which  is  loxodromic  and  the  other 
isometric.  Mathematicians  have  agreed  [6]  »  that  the 
loxodromic  curve  corresponds  to  the  definition  of  a 
general  helix,  and  that  it  should  properly  be  termed  a 
conical  helix.  The  isometric  curve  has  been  called  the 
conical  spiral.  Loria  [6]  gives  a  brief  history  of  this  curve, 
stating  that  it  is  found  in  a  work  by  B.  Pascal  and  citing 
sevend  18th  century  references,  one  of  which  points  out 
that  the  curve  was  known  to  ancient  Greek  geometricians. 
Thus  there  are  the  following  definitions: 

A  conical  cpiral  is  ^nerated  if  a  point  travels  on  the 
surface  of  a  right  circiuar  cone  so  as  to  combine  a  uniform 
angular  motion  around  the  axis  of  the  cone  with  a  uniform 
linear  motion  along  a  generator  toward  or  from  the  vertex. 
It  is  characterised  by  uniformity  of  pitch,  that  is,  successive 
intersections  of  the  curve  and  an  element  of  the  cone  are 


equally  spaced,  and  by  the  fact  that  it  passes  through  the 
vertex  or  the  cone.  The  conical  spiral  occurs  in  such 
mechanical  applications  as  the  taper  screw  thread,  the 
spiral  bevel  gear  [11],  and  the  conical  spring  (12). 

A  conical  kelix  is  generated  if  a  point  travels  on  the 
surface  of  a  right  circular  cone  in  such  a  way  that  the 
curve  produced  intersects  the  elements  of  the  cone  at  a 
constant  angle.  The  pitch  of  this  curve  varies  from  point 
to  point  and  it  approaches  the  vertex  of  the  cone  as  an 
asymptote.  It  is  applied  mechanically  in  the  conical 
spring  [1,  7,  9]  as  sometimes  made.  (For  conical  springs 
with  coils  of  constant  slope  it  is  desirable  that  the  projection 
of  the  neutral  axis  of  tM  spring  be  an  Archimeoes’  spiral. 
Such  a  spring  is  not  truly  conical  but  is  wound  on  a 
paraboloid  of  revolution.)  [10] 

The  cylindrical  helix  is  the  curve  of  intersection  of  a 
helicoid  and  a  coaxial  cylinder,  and  the  conical  spiral  is  the 
intersection  of  a  helicoid  and  a  coaxial  cone.  Accord¬ 
ingly,  although  the  geometry  of  the  conical  spiral  differs 
from  that  of  the  helix,  there  is  but  one  geometry  of  heli- 
coids.  A  screw  helicoid,  for  example,  remains  a  screw 
helicoid,  whether  the  ends  of  its  generatrix  are  determined 
by  coaxial  cylinders,  as  in  straight  screw  threads,  or  by 
cos.xial  cones,  as  in  taper  screw  threads.  These  different 
boundary  conditions  give  rise,  however,  to  certain  different 
geometrical  relations. 


2.  PARAMETRIC  EQUATIONS  OF  THE  CONICAL 
SPIRAL;  THE  PROJECTION,  DEVELOPMENT, 
LEAD  ANGLE,  AND  LENGTH  OP  AN  ARC 


The  parametric  equations  of  the  conical  spiral,  with 
the  vertex  of  the  cone  at  the  origin  and  the  axis  of  the  cone 
coinciding  with  the  r-axis,  as  shown  in  figure  8.1,  are: 


x=jr-  $  tan  a  cos  8 

Zw 


9  tan  a  sin  9 


(1) 


where 


a=}i  included  angle  between  opposite  elements  of  the 
cone, 

9= the  variable  parameter,  and  is  the  angle  which  the 
projection  of  the  radius  vector  of  the  point  on  the 
conical  spiral  makes  with  the  x-a\is  on  the  xy-plane, 

L=lead  of  sniral,  or  advance,  parallel  to  the  axis,  in 
one  revolution. 


The  length,  r,  of  the  radius  vector  at  any  point  on  the 
conical  spiral  is  given  by  the  relation: 


■*  Numbers  In  bisekets  refer  to  slmllarljr  numbered  items  in  the  biblkw- 
rsphy  St  the  end  of  this  appendix. 


r==-9aec  a. 
2ir 


(2) 
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Fioube  8.1. —  The  conical  spiral. 


The  lead  angle,  «,  defined  as  the  angle  made  by  the 
conical  spiral  et  a  given  point  with  a  plane  perpendicular 
to  the  a.xis,  is  determined  from  the  forinulH  for  the  tangent 
line; 


tan  8  = 


cot  a 

V^Ti' 


(6) 


This  expression  is  of  interest  because  the  lead,  L,  is  not 
directly  involved.  It  shows  that  all  isometric  conical 
spirals  at  a  given  number  of  revolutions  from  the  apex  cut 
an  element  of  the  cone  at  the  same  angle,  regardless  of  the 
pitch.  Also,  a  conical  spiral  is  tangent  to  an  element  of 
the  cone  at  the  apex. 

The  exact  length,  iS’a,  of  the  arc  of  a  conical  .spiral  sub¬ 
tended  by  the  vectorial  angle  (02  —  ffi),  is  given  by  the 
expression : 


=  tan  a'^#sVsj  +  C8C*o~SiV®?'+-csr*a 

+  r8f»«log^»+^^T^  V 
®i+V®i  +  csc*o  J 


(7) 


An  approximation  of  the  value  of  S,,  which  is  exact  for 
the  cylindrical  helix  and  sufficiently  close  to  the  exact 
value  for  the  conical  spiral  for  most  practical  purpo.ses,  is 
given  by  the  relation: 


S.=v'>r’(r'.  +  r'j)»-|-L>  (8) 

where  r'j  and  r'j  are  the  projections  of  the  radii  vectores 
corresponding  to  and  ff?. 


3.  PARAMETRIC  EQUATIONS  OF  THE  CONICAL 
HELIX;  THE  PROJECTION,  DEVELOPMENT, 
LEAD  ANGLE,  AND  LENGTH  OF  AN  ARC 

The  properties  of  the  conical  helix,  which  i.s  defined 
above,  have  been  discussed  by  Dieu  (.5),  Resal  [8],  atid 
others  (1,  2,  6].  Some  of  the  more  important  analytical 
relations  are  here  presented. 

Taking,  as  for  the  conical  spiral,  the  vertex  of  the  cone 
as  the  origin,  and  the  axis  of  the  cone  as  the  r-axis,  figure 
8.2,  the  general  parametric  equations,  and  the  equation 
of  the  radius  vector,  of  the  conical  helix,  are: 


The  projection,  r',  of  the  radius  vector,  r,  on  the  xy-plane 
is  given  by  the  relation : 

r'=^9  tan  a.  (3) 

This  is  the  equation  of  a  spiral  of  Archimedes,  which  is  the 
prmection  of  the  conical  spiral  on  the  xy-plane. 

The  developed  cylindrical  helix  is  a  straight  line,  which 
makes  an  angle,  s,  with  the  line  perpendicular  to  the  axis, 
such  that, 

tan  (4) 


The  developed  conical  spiral  is  an  Archimedes’  spiral, 
derived  from  the  equations  for  the  conical  spiral  and 
represented  by  the  equation: 

P=^csc2a  (5) 

where 

p=radius  vector=*  sec  s‘‘‘*  «* 

♦  =  vectorial  angle =g  sin  a. 


x  =  c  e"'  cos  9  ^ 

{/  =  c  e“*  sin  9  >  (9) 

z  =  b  c*  J 

r  =  VM’+c»  c«»  (10) 

where  a,  b,  and  c  are  constants,  e  is  the  natural  logarithmic 
base,  2.71828,  9  is  the  variable  parameter,  and  r  is  the 
radius  vector. 

This  curve,  unlike  the  conical  spiral,  approaches  the 
origin  as  an  asymptotic  point,  the  successive  turns  about 
the  cone  being  closer  together  toward  the  vertex. 

To  simplify  the  mathematics  involved  in  dealing  with 
this  curve,  it  is  convenient  so  to  locate  the  curve  with 
respect  to  the  origin  that  9  =  0  when  y  =  0  and  r=  1.  I'nder 
these  conditions, 

fc  =  cos  a 
r=sin  or 

where 

a=M  included  angle  between  opposite  elements  of  cone. 
Also 

a=.sin  a  cot  /3,  where  /3<90°, 

=  the  constant  angle  with  which  the  curve  intersects 
the  elements  of  the  cone. 
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Th«*  lead  angle  ii(  =  y),  is  accordingly  given  In- 
tan  .v  =  c()s  a  cot  0 
=  (t  cot  a 

The  projection  r'  of  the  radius  vector,  r,  on  the  j-y-plane 
is  given  by 

r'=sin  a  (Ill) 

This  is  a  logarithmic  spiral,  and  the  equation  represents 
the  projection  of  the  conical  helix  on  the  ary-plane. 

The  developed  conical  helix  is  a  logarithmic  spiral, 
derived  from  the  parametric  equations  of  the  curve,  which 
is  represente.d  by 


where 


p  =  e*  c'"  « 

p=  radius  vector=r  sec  a 
=  cos  a  p*  •'"  «  f  si-c  a 
^  =  vectorial  angle  =  9  sin  o. 


(M) 


The  length,  Sa,  of  the  arc  of  a  conical  helix  subtended  by 
the  vectorial  angle,  #2  — 9i,  is; 

.S.  =  sin  a  rxr  0  e*  >  (Si-Bi)  (15) 

4.  GEOMETRICAL  PROPERTIES  OF  TAPER 
SCREW  THREADS 

Taper  screw  threads  are  generallv  produced  commer¬ 
cially  with  the  bisector  of  the  threat^  angle  perpetidictilar 
to  the  axis  of  the  thread.  The  pitch,  p,  is  the  distance, 
measured  parallel  to  the  axis  of  the  thread,  between  any 
two  corresnonding  points  in  an  axial  plane  on  parallel 
sides  of  adjacent  threads.  If  pc  is  the  length  of  the  line 
joining  the  two  points,  then. 


where 


p  =  p,  cos  y 
ly  =  half-angle  of  taper. 


(lb) 


The  same  is  true  of  any  taper  thread,  the  sides  of  which 
are  unsymmetrical  with  respect  to  a  line  which  is  perpendi¬ 
cular  to  the  axis  and  passes  through  a  vertex  of  the  thread. 

The  lead  or  pitch  of  the  generatrix  of  the  helicoid  form¬ 
ing  the  side  of  a  taper  thread  differs  from  the  lead  or  pitch 
of  the  thread  [3,  4).  The  lead  of  the  generatrix  of  the 
following  side  of  the  thread  is  (see  fig.  8.3) : 


Lf=  (p-f  n)  =  L(1  d-tan  ai  tan  ;/).  (IT) 


Thus 


when 


The  lead  of  the  generatrix  of  the  leading  side  of  the  thread 
is: 


.r  =  sin  a  co.s  y  e*  •>"  «  eot  « ' 


y  =  sin  a  sin  9  6*  *  > 

(11) 

where 

2  =  cos  a  e*  "in  0  col  tf  J 

L 

f  ~  ^9  sin  a  rot  fi 

(12) 

L,=  (p— m)  =  L(1  —  tan  <*2  tan  y) 

=  lead  of  thread 

=  angle  between  line  perpendicular  to  axis  of 
thread  and  the  following  side  of  thread 


(18) 


r>l,  0  is  plus,  and  when  r<l,  8  is  minus. 

The  expression  for  r,  equation  (12),  completely  represents 
the  curve  in  polar  coordinates,  a  third  coortlinate  being 
unneces.sary  because  the  radius  vector  makes  a  constant 
angle  a  with  the  2  axis. 

If,  instead  of  0,  the  angle  7  which  the  curve  makes  with 
the  jy-plane  is  given,  cot  ^=.sec  a  tan  7,  and  the  above 
exponent  8  sin  a  cot  0  is  replaced  by  8  tan  a  tan  7. 


a2  =  angle  between  line  perpendicular  to  axis  of 
thread  and  the  leading  side  of  thread. 

For  a  .symmetrical  thread,  ai  =  a2  =  n,  and 


Lf=  +tan  y  tan  a) 

(10) 

Ij,  =  Ij(  \  —  tan  y  tan  a). 

(2(1) 

Fiovre  8.3. — Geometry  of  unsymmetrical  taper  tcrew  thread. 


The  depth,  H,  ot  an  unsymmetrical  sharp-V  taper 
thread  is  the  distance,  perpendicular  to  the  axis,  between 
the  cones  enveloping  the  thread  at  crest  and  root,  and  is 
j^ven  by  the  relation : 


where 


H=p  sec*  y  eac  A  cos  (oj  +  y)  cos  (oi  — y) 

A  — at  +  at- 


(21) 


If  a  thread  is  symmetrical  about  the  perpendicular  to  the 
axis. 


and 


oi  =  «»=a. 


H=^  (cot  a— tan*  y  tan  a). 


In  a  taper  screw  thread  the  crest  of  a  thread  is  not 
exactly  opposite  the  root  of  the  thread  at  points  located 
apart,  as  in  a  straight  thread,  but  there  is  an  axial 
displacement  between  these  positions.  This  displacement 
is  given  by  the  formula: 

^  (1  —  2  eec  y  eae  A  cos  (ai  —  y)  sin  aj)  (23) 


for  an  unsymmetrical  thread.  For  a  symmetrical  thread 
this  formula  reduces  to  [3]: 


F“r  an  unsymmetrical  thread  having  the  bisector  of  the 
thread  angle  perpendicular  to  the  element  of  the  cone  (31, 

4=-^  cot  a  tan  y.  (25) 

S.  DIAMBTBR  OP  AN  ARCHIMBDBS’  SPIRAL  AS 
MBASURBD  BBTWBBN  FLAT,  PARALLEL  SUR¬ 
FACES 

As  previously  stated,  the  projection  of  the  pitch  line  of 
a  taper  thresh  8^8^'  on  a  plane  perpendicular  to  the  axis  of 
the  gage  is  an  Archimeaes’  spiral.  If  parallel  lines  are 
drawn  tangent  to  opposite  sides  of  a  segment  of  such  a 
spiral,  figure  8.4,  the  radii  vectores  to  the  points  of  contact 
subtend  an  angle  of  slightly  more  than  180°,  and  the  dis- 
tano'*  between  the  lines  is  slightly  greater  than  the  length 
of  the  line,  intercepted  by  the  spiral,  which  is  drawn 
perpendicular  to  these  tangents  through  the  axis  of  the 
spiral.  In  measuring  the  diameter  of  a  taper  thread  gage 
between  flat  parallel  anvils  AA  and  figure  8.4,  the 
measurement  obtained  corresponds  to  the  distance  between 
the  parallel  lines,  whereas  the  true  diameter  corresponds 
to  the  length  of  the  intercepted  perpendicular  line.  For 
commercial  taper  screw'  threads  the  difference,  AM, 
between  these  lengths  is  given  very  nearly  by  the  formula; 


4=^  tan  a  tan  y. 


AM=E  (cos  0—1) -b—  0  tan  a  coi^  0 
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where 
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Figure  8.4. — Measurement  of  Archimedes’  spiral. 
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AFPSMDIX  9.  EXTENT  OP  USAGE  OP  THE 
AMERICAN  NATIONAL  PIRE  H06E  COU¬ 
PLING  THREADS  ON  COUPLINGS  AND 
NIPPLES  USED  WITH  2%  INCH  NOMINAL 
SIZE  PIRE  HOSE 

Listed  below  sre  the  eities  in  the  United  States  which 
had  a  population  of  25,000  or  more  according  to  the  1050 
census,  and  which  have  not  standardised  on  the  American 
National  fire-hose  coupling  thread  on  hydrants,  couplinm, 
and  nipples  used  with  2H  in.  nominal  sise  fire  hose.  Ilie 
outside  diameter  of  the  nipple  (e.xternal)  thread  is  .3M(i 
in.  and  the  pitch  is  threads  per  inch  for  this  American 
National  thread.  If  all  cities  of  25,000  population  or  over 
in  a  state  have  adopted  the  American  National  standard 
for  the  2}i  in.  fire  hose,  that  state  is  shown  in  the  tabulation 
as  being  100  percent  Standard. 

The  tabulation  shoas  the  outside  diameter  of  the  nipple 
(external)  thread  in  inches  and  the  number  of  threads  ^r 
inch,  the  number  preceding  the  dash  being  the  outside 
diameter  and  the  number  following  being  the  pitch. 
(Outside  diameters  are  given  to  the  nearest  in.). 

Special  types  of  snap,  clutch,  or  other  patent  couplings 
are  designated  by  their  trade  names. 

In  some  instances,  the  dimensions  aere  not  available 
and  were  left  blank. 

*  In  some  instances  it  may  appear  to  be  feasible  to 
make  cross  connections  wiw  the  American  National 
standard  thread.**  However,  where  there  are  differences 
in  pitch  of  more  than  one-half  a  thread  between  the 
mat^  parts,  or  differences  in  pitch  diameter  in  excess  of 
in.,  there  wiil  not  be  washer  tight  fits.  Coupling 
parts  more  than  in.  larger  in  pitch  diameter  than  the 
nipple  will  blow  off  when  subjected  to  high  pressures. 
Alabaua  (100%  Standard) 

Ausona 

Phoenix  (Adapters),  2M«  to  2H» — 6 
Arkansas  (100%  Standai^) 

Caufornia 

Burbank 

COIAIRADO 

Colorado  Springs,  3  &  3H* — 7}i 

Note:  Colorado  Sprii^  is  in  the  process  of  changing 
over  to  the  National  mandard. 

Denver,  3?^* — 8 
Pueblo,  3)4 — 6 
Connecticut 

Bridgeport,  3 ‘*<4  &  3)4 j — 8 
Norwich,  3)44 — 7)4  and  National  Standard 
Delaware  (100%  Standard) 

District  or  Colithbia  (100%  Standard) 

Florida 

Gainesville 

Key  West,  2*^2  to  3—8 
Lakeland,  3)4s — 6 
Tallahassee,  3 — 6 
Georgia 
Macon,  3 — 8 
Rome,  3)4# — 7 
Idaho  (100%  Standard) 

Ilunois 

Alton,  3)42  and  3)44 — 7 

Aurora,  3)4# — 7  and  National  Standard 

^rwyn,  3 — 7)4 

Bloomington 

Champaign,  3)42  and  3)4 «— 8 
Chicago,  3)44 — 7)4 
Cicero,  3)42  to  3)44 — 7)4 
Danville,  3)4# — 8 
Decatur,  3^2 — 7 
East  St.  Louis,  3)4#  A  3)4 — 0 
Elgin,  3)42—7 
Galesburg,  3)4# — 7 
Granite  City,  3)4# — 6 
Joliet,  3 — 8 

Kankakee,  2*)42  to  .3 — 7)4 
Maywood,  3 — 7)4 
Moline,  3)4# — 7 
See  toomoto  10,  p.  M. 


Illinois — Continued 
Oak  Park,  3)4#— 7 
PeoriiL  3)4r-7 
Rock  Island,  3)4#  A  3)4.— 7 
Springfield,  3)4# — 7 
Waukegan,  3*4# — 7 
Indiana 
Bloomington 
Marion,  — 6 

Iowa 

Burlington,  3)4 — 6 
Cedar  Rapids,  3)4# — fi 
Clinton 

Council  Bluffs,  3*4# — 8 
Fort  Dodge,  3)4 — 6 
Sioux  City,  3*)44 — 6 
Kansas  (100%  Standard) 

Kentucky 

Covington,  3)4#  A  3)4# — 0 
Louisville,  3)4—5 
Newport 
Paducah,  3)4# — 5 
Louisiana 

.Alexandria,  3)4# — 8 
Baton  Rouge,  3)4# — 8 
Lafayette,  3)42 — 8 
Lake  Charles,  3)4# — 8 
Monroe,  3)4# — 8 
New  Orleans 
Hose,  3)44—7)4 
Hydrants,  3)4# — 5 
Maine  (100%  Standard) 

Maryland 
Hagerstown 
Hose,  3)4# — 6 
Hydrants,  3)4—7 

Massachusetts  (100%  Standard) 
Michigan 
Dearborn,  3)4 — 7)4 
Detroit,  3)4 — 7)4 
Ferndale,  3)4— 7)4 
Hamtramek,  3)4— 7)4 
Highland  Park, 

Lincoln  Park,  .3)4# — 7 
Muskegon, 

Pontiac,  3)4-— 7)4 
Royal  Oak,  3)4# — 9 
Wyandotte,  3)4— 7)4 
Minnesota  (100%  Standard) 

Mississippi 

Biloxi 

Creenville 

Laurel,  In.n  pipe  threads — 8 
Meridian,  3)4# — 8  and  National  Standard 
Missouri 

Joplin,  “Anderson”  A  3)42 — 6 
St.  Joseph,  3)4# — 6 
Montana  (100%  Standard) 

Nebraska 

Lincoln,  3)4# — 8  and  National  Standard 
Omaha,  3)4# — 8 
Nevada  (100%  Standard) 

New  Hampshire  (100%  Standard) 

New  Jersey 
Bavonne,  3 — 8 
BellevUIe,  3—8 
Bloomfield,  2')46  to  3 — 8 
Camden 

Hose,  "Jones” 

Hydrants,  3)4# — 6 
Clifton,  3 — 8 
East  Orange,  3 — 8 
Elizabeth,  3-— 8 
Garfield 
Hoboken,  3 — 8 
Irvington,  3  A  3)4# — 8 
Jersey  City,  3—8 
Kearny,  3—8 


116 


New  Jersey — Continued 
Linden,  3Hj — 8 
Montclair,  3 — 8 
Newark,  3 — 8 
Orange 

Passaic,  3H« — 8 
Paterson,  3 — 8 
Plainfield,  3 — 8 
West  Orange,  3 — 8 
New  Mexico 
Roswell 

Santa  Fe,  3^i« — 6 
New  York 

Amsterdam,  3Ha  &  3M# — 6 
Auburn,  3%i — 7H  and  National  Standard 
Buffalo,  SMe— 8 
Elmira,  3%i — 8 
Hempstead,  3Vii — 8 
Ithaca,  3yu—7}i 
Jamestown,  3M6 — 8 
Lockport,  3M« — 8 
Mount  Vernon,  3 — 8 
New  Rochelle,  SHa — 8 
New  York  City,  3}ia — 8 
Rochester,  3}a2 — 7 
Rome,  3^8 — 8 
Schenectady,  Dbl.  3'/4 — 6 
Syracuse,  3*/ti — 8 
l/tica,  3'}i4— 8 
Valley  Stream,  3Ha — 6 
Yonkers,  Adapters  3c  3 — 8 
North  Carolina 
Asheville,  3^8 — 6 
Raleigh,  3^8 — 6 
Wilmington,  3t4 — 6 
Winston-Salem,  2*%4  &  2*^2 — 7Vi 
North  Dakota  (100%  Standard) 

Ohio 

Akron,  3)4 — 6 
Alliance,  3*544 — 6 
Barberton,  3*544 — 6 
Cincinnati 
Cleveland,  3544 — 8 
Cleveland  Heights,  3)i8 — 8 
Cuyahoga  Falls,  3*4 — ^6 
Dayton,  3*544 — 6 
East  Cleveland,  3)18 — 8 
Euclid 

Hamilton,  35(8 — 7 
Lakewood,  3)16 — 8 
Middletown,  3*'4 — 6 
Parma,  3544 — 8 
Shaker  Heights 
Springfield,  3518 — 6 
Steubenville,  3)1  a — 6 
Toledo,  3  &  3)44—8 
Oklahoma 
Muskogee 

Oklahoma  City,  3542 — 0 
Okmulgee 


Oreoo.n  (100%  Standard) 

Pennsylvania 
Aliquippa,  3 — 8 
Allentown,  3)4 — 6  &  3—8 
Altoona,  3*16 — 6 
Bethlehem,  3548 — 6 

Chester,  “Jones”  &  2'51,i  &  2  ‘'I, — 7K 

Easton,  3  &  3)j2 — 6 

Erie 

Harrisburg,  3)j3 — 8 
Hazelton,  3542 — 6 
Johnstown,  3)18 — 7 
Lancaster,  3)18 — 7 
Lebanon,  3 — 8 
McKeesport,  3542 — 6 
New  Kensington 
Norristown,  “Jones  Snap” 
Philadelphia,  “Jones  Snap” 

Pittsburgh,  3)18 — 6 
Reading,  3%! — 6 
Scranton 
Sharon 

Washington,  3544 — 6 
Wilkes-Barre,  S'/la — 6 
Wilkinsburg,  3)4 — 6 
Williamsport,  3 Mr, — 6 
York,  3544 — 7 
Rhode  Island 
Newport,  3**44 — 6 
South  Carolina  (100%  Standard) 
South  Dakota 
Aberdeen,  3*544 — 6 
Rapid  City,  3 — 8 
Tennessee  (100%  Standard) 

Texas 
San  Angelo 
Temple 
Utah 

Salt  Lake  City,  3*544—6 
Vermont 
Burlington,  3)4 — 6 

ViROINIA 

Charlottesvillt,  3518 — 8 
Petersburg,  2*516 — 8 
Richmond,  3516 — 8 
Roanoke,  “Clay  Snap” 

Wash’noton  (100%  Standard) 

We-  /ircinia 
C  .  ksburg,  3544 — 6 
Fairmont,  3 — 8 
P  -ntington,  3)16  &  3542 — 6 
iiintown,  3)16 — 6 
Wheeling,  3)16 — 6 
Wisconsin  (100%  Standard) 

Wyomino 

Casper,  3516 — 7  and  National  Standard 
Cheyenne,  3)4 — 6 
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